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THESIS ABSTRACT 
 
In order to meet the intensifying climate challenge, advance energy security and reduce 
poverty, the global energy system must undergo a fundamental transformation of the energy 
sector from a high to a low carbon economy with an increase of renewable energy sourced 
electricity. The essential approach to facilitate development of renewable energy sources for 
electricity is a smart renewable energy regulation for encouraging the use of, and 
overwhelming the barriers to renewable energy sources for electricity.  
 
This research aims to identify how to design a smart renewable energy regulation that could 
facilitate the development of renewable energy sourced electricity for sustainable development 
by using particular context of the solar energy sector in contexts of Thailand. This research has 
developed a set of appropriate legal and regulatory framework for the renewable energy 
sourced electricity development by integrating the recommendations of international policy 
responses of environment and sustainable development, climate change and renewable energy 
governance.  This research has investigated relevant policies, law and regulatory instruments of 
a developed country (Germany) and a developing countries (Malaysia) as both Germany and 
Malaysia have a reputation for regulatory regimes and approaches on renewable energy 
sourced electricity. The research has also identified the strengths and weaknesses in relevant 
policies, law and regulatory instruments of these two countries that are enabling smart 
renewable energy regulation to play and effective role in facilitating the development of 
renewable energy sourced electricity. 
 
This research addresses legal and regulatory framework in Thailand through a smart renewable 
energy regulation to find out more appropriate design to support the deployment of renewable 
energy by using particular examples of the solar energy sector in contexts of Thailand. The 
existing legal and regulatory framework for solar energy electricity in Thailand indicate some 
potential roles of smart renewable energy regulation for renewable energy sourced electricity 
development. The research has identified some weakness in Thailand regulatory regimes and 
approaches to successful design of the smart renewable energy regulation effectively; such as 
inconsistencies in laws and policies, less of good governance in renewable energy regulation.  
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CHAPTER I: INTRODUCTION 
A Background of the Thesis 
Energy is at the heart of economic growth, increased social equity and an environment that 
allows the world to thrive.1 Clean, efficient, affordable and reliable energy services are 
indispensable for global prosperity.2  Developing countries in particular need to expand access 
to reliable and modern energy services to reduce poverty while at the same time increasing 
productivity, enhancing competitiveness and promoting economic growth.3 We are facing 
worldwide challenges of dangerous climate change, environmental damage,4 energy security,5 
the enormous increase in energy demand,6 as well as the need to reduce energy poverty.7 This 
has led countries around the world to diversify their energy portfolios, and renewable energy 
(RE) has ranked increasingly high on the agenda over the past decade.  
 
                                                          
1 UN Secretary-General’s Advisory Group on Energy and Climate Change (AGECC), ‘Energy for Sustainable Future’ (Report 
and recommendations, United Nations Industrial Development Organization (UNIDO), 2010) 7.  
2 See eg, UN Secretary-General’s Advisory Group on Energy and Climate Change (AGECC), ‘Energy for Sustainable Future’ 
(Report and recommendations, United Nations Industrial Development Organization (UNIDO), 2010) 7; José Goldemberg 
and Thomas B. Johansson (eds), 'World Energy Assessment: Overview 2004 Update' (United Nations Development 
Programme, United Nations Department of Economic and Social Affairs and the World Energy Council, 2004) 11; K.V. 
Ramani, ‘Energy for sustainable development: Challenges for Asia and the Pacific  
and lessons from UNDP projects in the region’ in United Nations Development Programme, Energy for Sustainable 
Development in Asia and the Pacific Region: Challenges and Lessons from UNDP projects ( United Nations Development 
Programme, 2004) 1.   
3 UN Secretary-General’s Advisory Group on Energy and Climate Change (AGECC), ‘Energy for Sustainable Future’ (Report 
and recommendations, United Nations Industrial Development Organization (UNIDO), 2010) 7 
4 Combustion of fossil fuels has been a major factor in the 39 per cent increase in CO2-e levels since the Industry Revolution 
to over 390 parts per million: see Ottmar Edenhofer et al, ‘Summary for Policymakers’ in Ottmar Edenhofer et al (eds), 
Renewable Energy Sources and Climate Change Mitigation: Special Report of the Intergovernmental Panel on Climate 
Change (Cambridge University Press, 2012) 3; Dan Arvizu et al, ‘Technical Summary’ in Ottmar Edenhofer et al (eds), 
Renewable Energy Sources and Climate Change Mitigation: Special Report of the Intergovernmental Panel on Climate 
Change (Cambridge University Press, 2012) 27,33; William Moomaw et al, ‘Renewable Energy and Climate Change’ in 
Ottmar Edenhofer et al (eds), Renewable Energy Sources and Climate Change Mitigation: Special Report of the 
Intergovernmental Panel on Climate Change (Cambridge University Press, 2012) 167-168; Intergoverntal Panel on Climate 
Change (IPCC), Climate Change 2013: The Physical Science Basis (IPCC, 2013)  . 
5 Energy security is the other driver that the provision of adequate energy supplies, and maintaining their provision in 
uncertain times, preoccupies governments, business people, and householders everywhere. See eg, Daniel Yankelovich, 'The 
tipping points' (2006) 85 Foreign Affair 117-118. 
6 The increase of global energy demand by over 50 per cent to 2030 has consequences for resources depletion, energy 
security, and environmental damage, especially climate change. See, Jared Diamond, Collapse: How societies choose to fail 
or succeed (Penguin, 2005), 495. 
7 Today 2.8 billion people use fuelwood, charcoal, and animal gung to meet most of their daily energy needs for cooking and 
heating; 1.1 billion people do not have electricity. International Energy Agency, World Energy Outlook 2015 (International 
Energy Agency, 2015) 46. 
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Sustainable development, though a contested term, represents the predominant paradigm that 
has been adopted by governments as the most appropriate policy response. In essence, 
sustainable development refers to ‘development that meets the needs of the present without 
compromising the ability of future generations to meet their own needs’.8 It implies 
development that improves the total quality of life, both now and in the future, in a way that 
maintains the economic growth and social progress together with the protection of the natural 
environment, each reinforcing the other.9 Since the United Nations Conference on Environment 
and Development (UNCED) in 1992, sustainable development has been widely accepted as the 
right model for our generation. This acceptance has included members of both the developed 
and developing world. Scholars have also realized that states and governments should take 
special responsibility for achieving sustainable development. 
 
Renewable energy can contribute to the sustainable development goals of the economy, 
ecology and society.  Renewable energy utilization is defined as sustaining natural capital as 
long as its resource use does not reduce the potential for future harvest.10 Energy from 
renewable sources holds great promise for meeting the energy and development needs of 
countries throughout the world, without the negative external impacts of fossil fuels.11 This 
promise is particularly strong for developing countries where many areas have not yet 
committed to fossil fuel dominance. Additionally, in developing countries there are some 1.1 
billion people who have no access to electricity.12 Sustainable development can be viewed as a 
hierarchy of goals and constraints that involves both global and local considerations. Countries 
                                                          
8 United Nations World Commission on Environment and Development, Report of the World Commission on 
Environment and Development: Our Common Future, Annex to document A/42/427- Development and International 
Cooperation: Environment (1987) ch2[1]. 
9 United Nations World Commission on Environment and Development, Report of the World Commission on 
Environment and Development: Our Common Future, Annex to document A/42/427- Development and International 
Cooperation: Environment (1987) ch2. 
10 Christopher Flavin and Molly Hull Aeck, ‘Energy for Development: the potential role of renewable energy in meeting the 
millennium development goals’ (Paper prepared for the REN21 Network ,World Watch Institute, 7 March 2014) 
<www.worldwatch.org/system/files/ren21-1.pdf >   
11 Richard L. Ottinger et al, ‘Renewable energy in National Legislation: Challenges and Opportunities’ in Donald N Zillman et 
al (eds), Beyond the carbon economy: energy law in transition (Oxford University Press, 2008) 183. 
12 International Energy Agency, World Energy Outlook 2015 (International Energy Agency, 2015) 46. 
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at different levels of development have different incentives and socioeconomic sustainable 
development goals that impact on their desire to advance renewable energy.13  
 
Since energy production and consumption accounts for some two-thirds of greenhouse gas 
emissions,14 what is most needed is an ‘energy revolution’ involving a transformation of the 
energy sector from a high to a low carbon economy.15 In order to meet the intensifying climate 
challenge, the global energy system must undergo a fundamental transformation, and the 
increase of renewable energy should play a major role.16 In 2015, intergovernmental 
negotiations on the Sustainable Development Goals (SDGs) happened and targets were set for 
defining a corresponding set of indicators for monitoring progress. Renewable energy stands at 
the centre of global efforts to induce a paradigm shift towards low-carbon energy systems, 
green economies, poverty eradication and, ultimately, sustainable development. In parallel the 
Paris Agreement, reached at the UNFCCC COP21 conference in December 2015, established 
a global action plan. The aim of the plan intends to avoid dangerous climate change and gives 
new strength to policies on climate change and the low-carbon economy transition.17 
 
                                                          
13 Jayant Sathaye et al., ‘Renewable Energy in the Context of Sustainable Development’ in Ottmar Edenhofer et al (eds), IPCC 
special report on renewable energy sources and climate change mitigation (Cambridge University Press, 2011), 711. 
14 See, eg, The International Energy Agency’s “450” scenario describes a pathway to stabilize atmospheric greenhouse gas 
concentrations at 450 parts per million of CO2-equivalent, which would result in a 50 percent chance of limiting global 
average temperature rise to 2 degrees Celsius above pre-industrial levels (see Intergovernmental Panel on Climate Change 
(IPCC), Climate Change 2007: Impacts, Adaptation and Vulnerability. Contribution of Working Group II to the Fourth 
Assessment Report of the Intergovernmental Panel on Climate Change (Cambridge University Press, 2007), 801. In this 
scenario, global electricity generation from renewable sources would have to increase by 285 percent between 2008 and 
2035. See International Energy Agency, World Energy Outlook 2010 (International Energy Agency, 2010), 620-21, 652-53. 
15 See eg, Neil Gunningham, 'Confronting the challenge of energy governance' (2012) 1(01) Transnational Environmental 
Law 119; Ann Florini and Navroz Dubash, ‘Introduction to the Special Issue: Governing Energy in a Fragmented World’ 
(2011) 2 Global Policy Special Issue: Global Energy Governance, 1-5. 
16 See eg, John Christensen et al, ‘Changing Climates. The Role of Renewable Energy in a Carbon-Constrained World’ 
(Prepared by United Nations Environment Program (UNEP) for REN21, 2006) 3 
<http://www.ren21.net/climatechange/REN21CC%20rapport.pdf>; Energieonderzoek Centrum Nederland (ECN), The 
Contribution of Renewable Energy to a Sustainable Energy System (2005), 11, 21 
<http://www.ecn.nl/docs/library/report/2005/c05034.pdf>; José Goldemberg, ‘The Case for Renewable Energies’ (Thematic 
Background Paper, The International Conference for Renewable Energies, Bonn 2004), 3-4 
<http://www.renewables2004.de/pdf/tbp/TBP01-rationale.pdf> 
17 International Energy Agency, Re-powering Markets: Market design and regulation during the transition to low-carbon 
power systems (International Energy Agency, 2016) 11. 
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It is now accepted that it is necessary for the global electricity sector to reduce its reliance on 
fossil fuel sources in order to transition to the low-carbon economy. Fossil fuels currently make 
up approximately 67 per cent of the world’s electricity18 so it is clear that we must increase the 
reliance of renewable sources in their place.19 Renewable energy sources vary widely in 
technical and economic characteristics, and include a significant number of proven and 
emerging technologies. Small hydropower, wind, biomass, geothermal, and solar photovoltaic 
installations are the most established and widely used types of renewable energy.20 Renewable 
energy is increasingly regarded as an important energy source to provide sufficient energy in 
an economically efficient and sustainable way for the next decades and centuries.21  
 
The transformation of the energy sector towards a low-carbon economy can only be achieved 
through effective energy governance nationally, regionally, and globally.22 However, such 
governance is constrained by the tensions between energy security, climate change mitigation 
and energy poverty. At the national level, there is a chasm between what is needed and what 
governments do ‘on the ground’, while regionally and globally, collective action challenges 
                                                          
18 The Organisation for Economic Co-operation and Development (OECD), OECD Factbook 2011-2012 (OECD Publishing, 
2012), 132.   
19 See, eg, Intergovernmental Panel on Climate Change (IPCC), 'Climate Change 2001: Synthesis Report. A Contribution of 
Working Groups I, II, and III to the Third Assessment Report of the Intergovernmental Panel on Climate Change' 
(Intergovernmental Panel on Climate Change, 2001); Hartmut Graßl et al, World in Transition: Towards Sustainable Energy 
Systems (Earthscan, 2004) 126; José Goldemberg and Thomas B. Johansson, 'World Energy Assessment: Overview 2004 
Update' (United Nations Development Programme, United Nations Department of Economic and Social Affairs and the 
World Energy Council, 2004) 12-3; Adrian J Bradbrook and Ralph D Wahnschafft, 'International Law and Global 
Sustainable Energy Production and Consumption' in Adrian J Bradbrook, Rosemary Lyster and Wang Xi (eds), The Law of 
Energy for Sustainable Development (IUCN Academy of Environmental Law and Cambridge University Press, 2005) 181; 
Richard L. Ottinger et al, 'Renewable Energy in National Legislation: Challenges and Opportunities' in Donald N. Zillman et 
al (eds), Beyond the Carbon Economy: Energy Law in Transition (Oxford University Press, 2008) 183; Hannah Wiseman, 
Lindsay Grisamer and Nichole E. Saunders, 'Formulating a Law of Sustainable Energy: The Renewables Component' (2011) 
28(3) Pace Environmental Law Review 827, 840; Intergovernmental Panel on Climate Change (IPCC) 'Climate Change 2007: 
Synthesis Report' (Intergovernmental Panel on Climate Change, 2007) <http://www.ipcc.ch/pdf/assessment-
report/ar4/syr/ar4_syr.pdf>.   
20 José Goldemberg and Thomas B. Johansson (eds), 'World Energy Assessment: Overview 2004 Update' (United Nations 
Development Programme, United Nations Department of Economic and Social Affairs and the World Energy Council, 2004) 
369; Renewable Energy Policy Network for the 21st Century (REN21), ‘Renewables: Global Status Report 2016 update’ 
(REN21, 2016) < www.ren21.net/wp-content/uploads/2016/05/GSR_2016_Full_Report_lowres.pdf> 
21 Adrain Bradbrook, ‘The Development of Renewable Energy Technology and Energy Efficiency Measures through Public 
International Law’ in Donald N Zillman et al. (eds), Beyond the Carbon Economy: Energy Law in Transition (Oxford 
University Press, 2008) 109-112. 
22 Neil Gunningham, 'Confronting the challenge of energy governance' (2012) 1(01) Transnational Environmental Law 119 
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have often presented insurmountable obstacles.23 In 2009, the International Energy Agency 
(IEA) called for an ‘energy revolution’ involving radical action by governments, at national and 
local levels, through participation in coordinated international mechanisms. Fundamental to 
achieving such a revolution is how governments act on their commitments.24  
 
B The Main Research Problem 
In recent years, renewable energy sources for electricity (RES-E) have become increasingly 
important in the context of a low carbon transition.25 RES-E are receiving increasing support 
from authorities because these technologies can be substituted for conventional energy sources, 
while also limiting the damage to the environment caused by conventional electricity 
generation techniques.  They go further than the inefficient end-pipe solutions for controlling 
greenhouse gas emissions and help to overcome sustained human poverty by providing more 
sustainable access to electricity.26  
 
A variety of policies and strategies have been designed and implemented in order to facilitate 
the development of renewable energy sourced electricity. Governments have enacted these 
renewable energy policy mechanisms or strategies to meet a number of objectives including 
the creation of environmental and health benefits, facilitation of energy access, advancement 
of energy security and improving social and economic development. This thesis deal with one 
of the most important of those strategies: regulation. Regulation in this thesis, is defined in the 
broadest sense. This includes not just conventional forms of binding regulatory instruments but 
also market-based instruments, as well as voluntary and other ‘soft law’ measures which seek 
to harness not just governments but also business and third parties.27  
 
                                                          
23 See eg, Neil Gunningham, 'Managing the energy trilemma: The case of Indonesia' (2013) 54 Energy Policy 184; Neil 
Gunningham, 'Confronting the challenge of energy governance' (2012) 1(01) Transnational Environmental Law 119. 
24 International Energy Agency, World Energy Outlook 2009 (International Energy Agency, 2009) 14. 
25 International Energy Agency, Re-powering Markets: Market design and regulation during the transition to low-carbon 
power systems (International Energy Agency, 2016) 21. 
26 Ban Ki-moon, 'Sustainable Energy for All: A Vision Statement by Ban Ki-moon, United Nations Secretary-General' (United 
Nations and The Secretary-General’s High-level Group on Sustainable Energy for All, 2011). 
27 Neil Gunningham, Peter N Grabosky and Darren Sinclair, Smart regulation: designing environmental policy (Clarendon 
Press Oxford, 1998) 37.  
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Regulation has a substantive role to play in promoting the use of renewably sourced electricity 
to mitigate climate change, advance energy security, stimulate economic development and 
reduce poverty. However, most existing approaches to regulation are not successful when 
compared against the objectives of the policy. Namely, they are not effective in delivering their 
purported policy objectives of working towards sustainable development goals. The 
appropriateness of any instrument is dependent upon factors such as objectives, country 
conditions, the power sector structure, the specific context, the type and viability of market, the 
type of pollutants regulated and institutional design.28 There is no single solution. The 
effectiveness of a particular policy will rely on how well it is designed and enforced.29  
 
One concept that seemed to resonate with what governments were seeking, or in some cases 
had already designed, was that of smart renewable energy regulation. In this thesis, smart 
renewable energy regulation refers to the set of rules, regulations, and government actions that 
lead to an increased shared of renewables in total electricity consumption in line with a 
country’s development objective.30 Smart renewable energy regulation is a comprehensive 
package which integrates multiple regulatory instrument and institutions, encourages private 
investment, achieves its objectives in a cost-effective way, promotes continuous innovation, 
and is designed through transparent, accountable, and participatory processes. 
 
Developing countries are at the forefront of the renewable transformation, with many of these 
countries experiencing a rapid increase of renewable energy. Developing countries are expected 
to add around 80 percent of all new electric generation capacity worldwide in the next two 
decades.31 Developing countries are playing an important role in the transition from  
dependence on fossil fuels towards the use of renewable sources. This is illustrated by the many 
capacity targets, strategies, and policies they have implemented in recent years to support 
                                                          
28 ibid 4. 
29 Xiaodong Wang, ‘Legal and Policy Frameworks for Renewable Energy to Mitigate Climate Change’ (2007) 7 Sustainable 
Development Law & Policy 18. 
30 Lutz Weischer et al, Grounding green power: Bottom-up perspectives on smart renewable energy policy in developing 
countries (Climate & energy paper series, the German Marshall Fun of the United States, the World resources institute, and 
Heinrich Böll Stiftung, 2011) 11. 
31 The International Energy Agency estimates that around 80 percent of global electric capacity additions between 2010 and 
2040 will take place in non-OECD countries, i.e. in a group that is roughly the same as the developing world. See, 
International Energy Agency, World Energy Outlook 2016 (International Energy Agency, 2016), 258, 411-20. 
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renewable energy generation.32 More than half of the existing renewable power capacity is now 
in developing countries.33  
 
The governments of a number of developing countries have introduced policies, laws and 
regulations to address the economic and non-economic barriers to renewable energy 
development. However, information is often lacking as to what strategies are behind these 
policies, and to what extent they effectively address the barriers.34 Questions remain around 
how best to design these subsidy regimes to ensure the proper development of renewable 
energy in the context of developing countries.35 
 
Thailand is one developing country that has demonstrated the potential on renewable power. 
The use of renewable energy sources for electricity has grown rapidly in recent years, but the 
use has not reached anywhere near the technical and economic potential that worldwide studies 
have suggested is possible.36 A host of economic, social, and legal barriers account for the 
failure of the established renewable resources to reach their potential. Thailand has historically 
relied heavily on energy imports, especially fossil fuels. In 2015, the primary energy imports in 
Thailand were at 1,251 KBD of crude oil equivalent, which accounted for 60% of the primary 
energy consumption (increased from 55% in 2011).37 The value of Thailand’s crude oil imports 
accounted for the largest share, 65%, of the total import value.38 Due to this situation, Thailand 
to face problems of energy security, environmental concerns and the need to foster social and 
                                                          
32 For an overview on existing policies in developing countries, see Renewable Energy Policy Network for the 21st Century 
(REN21), Renewables 2017 Global Status Report (REN21, 2017) < http://www.ren21.net/wp-content/uploads/2017/06/17-
8399_GSR_2017_Full_Report_0621_Opt.pdf > 
33 Renewable Energy Policy Network for the 21st Century (REN21), Renewables 2017 Global Status Report (REN21, 2017) 
33 < http://www.ren21.net/wp-content/uploads/2017/06/17-8399_GSR_2017_Full_Report_0621_Opt.pdf >  
34 Milou Beerepoot et al, 'Incentives for Renewable Energy in Southeast Asia: Case study of Thailand' (The International 
Institute for Sustainable Development (IISD), 2013) 1. 
35 Carlos Batlle, Ignacio J Pérez-Arriaga and Patricio Zambrano-Barragán, 'Regulatory design for RES-E support 
mechanisms: Learning curves, market structure, and burden-sharing' (2012) 41 Energy Policy 212. 
36 Goldemberg and Johansson (eds), above n 20, 369; Mark Bernstein et al, ‘Developing Countries and Global Climate 
Change: Electricity Power Options for Growth’ (Pew Center on Global Climate Change, 1999) 
<http://www.pewclimate.org/docUploads/pol%5Fcontries%2Epdf>; Howard A Learner, 'Cleaning, Greening, and Modernizing 
the Electric Power Sector in the Twenty-First Century' (2000) 14 Tulane Environmental Law Journal 277, 279. 
37 Energy Policy and Planning Office, Ministry of Energy, Energy Statistics of THAILAND 2015 (2016) 33< 
http://www.eppo.go.th/info/cd-2015/Energy%20Statistics%20of%20Thailand%202015.pdf> 
38 ibid 
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economic development. In order to facilitate the deployment of renewable power, Thailand has 
introduced a number of incentives to encourage investment in renewable energy.  These include 
introducing capital grants for renewable energy equipment since 2003 and providing a feed-in 
tariff since 2007. Despite emerging policies and strategies to support the development of 
renewable energy for electricity in Thailand, electricity generation using renewable energy as 
fuel accounted for only 5 per cent share of the fuel mix in 2014.39 In 2016, renewable energy 
sources accounted for 7.8 per cent of Thailand’s final energy consumption.40  
 
The primary purpose of the present research is to examine the relationship between the laws 
and the renewable energy regulations that facilitates the development of renewable energy 
sourced electricity. This research examines the regulations that facilitates development of 
renewable energy in Thailand through the lens of smart renewable energy regulation. The aim 
is to find more appropriate design to support the deployment of renewable energy, particularly 
in the context of the solar energy for electricity in Thailand as a case study.  
 
This research puts forward the hypothesis that existing legal and regulatory frameworks for 
renewable energy in Thailand are not adequate to face the challenges and uncertainties 
surrounding the promotion of renewable energy sourced electricity. Therefore, it is proposed 
that a deeper understanding of smart renewable energy regulation, as part of sustainable 
development, might provide greater potential to facilitate development of renewable energy in 
the context of Thailand. 
 
C Research Questions 
The key research question of this research is “How can smart renewable energy regulation 
facilitate the development of renewable energy for sustainable development, particularly in the 
context of solar energy for electricity in Thailand.” 
 
The above research question will be pursued using the following set of research questions: 
                                                          
39 ibid 
40 Department of alternative energy development and efficiency, Ministry of Energy, Table of Thailand Energy Balance 2016  
(2017) < http://www.dede.go.th/ewt_news.php?nid=42079 > 
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1. What are the theories and concepts underlying smart renewable energy regulation to 
facilitate renewable energy governance for a sustainable development in the electricity 
generation sector?  
2. What are the roles of regulatory regimes and approaches to renewable sourced electricity 
based on the comparative experiences in developed and developing countries, namely 
Germany and Malaysia? To what extent do these regimes and approaches facilitate smart 
renewable energy regulation? 
3. To what extent do Thailand’s existing legal and regulatory frameworks facilitate the 
development of renewable energy sourced electricity for sustainable development in the 
particular context of the solar energy sector in Thailand? 
4. What reforms could be undertaken to improve the design and development of smart 
renewable energy regulation to facilitate the future development of renewable energy for 
electricity in Thailand? 
 
D Justification and Scope of the Research 
The themes of sustainable development, renewable energy and regulation have been the subject 
of a lot of research from various disciplines including law, economics, engineering and 
environmental science. However, most research in these areas has focused on those themes 
independently, with only small percentage of literature addressing the subject as a whole and 
in the context of a legal research problem as is proposed in this thesis. A review of some of the 
research which has adopted a similar approach as is taken in this thesis demonstrates a gap 
which this thesis seeks to fill. 
 
Several studies have focused on renewable energy policies and policy instruments to facilitate 
renewable energy development. The UNEP handbook for drafting laws on energy efficiency 
and renewable energy resources41 was written in response to needs expressed by country energy 
legal experts asking the UNEP for assistance in drafting legislative provisions for promoting 
of energy efficiency, renewable energy and their environmental dimensions with an emphasis 
on adaptation to local country needs and conditions. The Handbook describes the key 
                                                          
41 See, United Nations Environment Programme, ‘UNEP Handbook for Drafting Laws on Energy Efficiency and Renewable 
Energy Resources’ (United Nations Environment Programme, The World Conservation Union and Pace University, 2007); 
United Nations Environment Programme, ‘UNEP Handbook for Drafting Laws on Energy Efficiency and Renewable Energy 
Resources’ (United Nations Environment Programme and Pace University, 2016). 
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environmental and implementation issues associated with energy efficiency and renewable 
energy resources and presents legislative options for both developed and developing countries 
for dealing with them.  
 
Penelope Crossley42 undertook research on national renewable energy laws of 95 countries that 
had such laws in force as at 1 January 2014. The hypothesis tested in this research was that as 
different techniques for generating renewable energy become commercialised and the 
manufacturing of renewable technologies becomes more concentrated in particular countries, 
national renewable energy laws will also come under pressure to converge or harmonise to 
facilitate information sharing and trade. 
 
The present research takes a different perspective from that taken by both the UNEP 
handbook43 and Crossley’s work44. This research deals with smart regulation as a means to 
increase the share of renewables in total electricity consumption in line with a country’s 
development objectives. This research is based on the legal perspective in the particular context 
of solar energy for electricity in Thailand as a developing country. In particular, a long and 
ongoing debate throughout the literature has focused on what policies are more effective and 
efficient in driving the renewable energy markets. However, this thesis uses sustainable 
development as a more comprehensive policy goal for renewable energy governance. 
Several researchers have explored the issue of renewable energy polices, laws and regulations 
to facilitate sustainable development. Sholam Blustein45 considered the design of the 
Renewable Energy (Electricity) Act 2000 (Cth) (Renewable Electricity Act)46 of Australia, which 
represents Australia’s primary regulatory approach to increase the production of renewably 
sourced electricity. Blustein’s analysis is conducted with reference to the regulatory models that 
exist in Germany and Great Britain. Within this context, this work then evaluates whether the 
                                                          
42 Penelope Jane Crossley, Re-conceptualising renewable energy law: a comparative study of the national laws used to 
accelerate the deployment of renewable energy, (PhD Thesis, University of Sydney, 2015) 
43 United Nations Environment Programme, above n 41. 
44 Crossley, above n 42. 
45 Sholam Blustein, Towards a dignified and sustainable electricity generation sector in Australia: a comparative review of 
three models (PhD Thesis, Queensland University of Technology, 2012) 
46 Renewable Energy (Electricity) Act 2000 (Cth). 
11 
 
Renewable Electricity Act is designed effectively to increase the production of renewable 
sourced electricity to contribute to a more sustainable and dignified electricity generation sector 
in Australia. The recommendation of that thesis was to establish the legal foundations for an 
effective regulatory regime that is designed to increase the production of renewably sourced 
electricity in Australia in order to contribute to a more sustainable and dignified approach to 
electricity production. 
 
The present research focus is on how renewable energy regulation is redesigned to be smarter 
on the basis of legal and regulatory perspectives as part of renewable energy governance for 
sustainable development. In addition, this research draws attention to the context of Thailand 
as a developing country with particular attention to the case study of the solar energy for 
electricity sector. This area has been little researched to date. There is a large body of literature 
analyzing economic, engineering and environmental aspects but little research on the 
experience of developed countries regarding the use of different types of policy and regulatory 
instruments to promote renewable energy development.  
 
Temitope Tunbi Onifade47 probed how the regulation of renewable energy could achieve a 
balance between economic needs and environmental concerns in Nigeria. The claim of the 
study was that positioning Nigerian energy policies, laws, and regulations to encourage the use 
of renewable resources for the production of energy is essential for ensuring environmental 
sustainability. The specific focus of the study included the idea that environmental 
sustainability could only be achieved by regulating the energy sector of countries, an 
exploration of how laws regulating non-energy sectors could contribute to promoting 
environmental sustainability, and an examination of the technology-specific renewable energy 
support mechanisms or strategies that have been most effective and efficient, as well as the 
idea that production-based support mechanisms or strategies are better for the development of 
renewable energy projects than investment-based support systems. The study concluded that in 
                                                          
47 Temitope Tunbi Onifade, Legal and Institutional Framework for Promoting Environmental Sustainability in Nigeria 
Through Renewable Energy: Possible Lessons from Brazil, China and India (Master of Laws Dissertation, University of 
Ibadan, 2014) 
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order to achieve environmental sustainability, Nigeria should introduce renewable sources into 
her energy mix through strategies that discourage carbon energy.48 
 
The present research concentrates on how renewable energy regulation facilitates the 
development of renewable energy. It looks at using smart renewable energy regulation to 
provide better approaches for renewable energy governance for sustainable development.  
 
The most influential research on smart renewable energy regulation was done by the World 
Resource Institute (WRI).49 Lutz Weischer and others50 studied how developing countries can 
transform the energy systems with a rapid increase of renewable energy by identifying some 
key components of smart renewable energy policy. They discuss the lessons learned, and 
identify needs for international support in developing countries, based on on-the-ground 
experiences developed by WRI. These are based on insights drawn from case studies of existing 
renewable energy policies in 12 countries in Africa, Asia, and Latin America51 as well as from 
existing literature. This work provides interesting parallels to the present research given their 
approach connected to the principles of smart renewable energy policy. 
 
The present research uses some key principles of smart renewable energy policy to develop the 
principle of smart renewable energy regulation. However, the present research focus on how 
smart renewable energy regulation will be more appropriate to support renewable energy 
sourced electricity in the particular context of Thailand. To evaluate renewable energy in 
Thailand, this research examines the international legal framework for renewable energy and 
institutions that facilitates global cooperation and takes a comparative analysis from developed 
and developing countries to provide some lessons for Thailand. 
 
The concept of smart renewable energy regulation in this thesis was also influenced by the 
smart regulation identified by Neil Gunningham.52 The concept of smart regulation refers to 
                                                          
48 Ibid. 
49 Weischer et al, above n 30. 
50 Weischer et al, above n 30, 34-7. 
51 The case study countries include Brazil, India, Indonesia, Kenya, Mexico, Morocco, Mozambique, South Africa, Sri 
Lanka, Philippines, Tanzania and Thailand 
52 Gunningham, Grabosky and Sinclair, above n 27. 
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“an emerging form of regulatory pluralism that embraces flexible, imaginative and innovative 
forms of social control which seek to harness not just governments but also business and third 
parties”.53  This approach speaks of the value of combining a variety of instrumental and 
institutional arrangements in a creative and coordinated manner. In that research, the central 
argument is that, in the majority circumstances, the use of multiple rather than single 
instruments, as well as a broader range of regulatory actors, will produce better regulation.54 
The research offers smart regulation as a new approach for identifying optimal combinations 
of market and non-market policy instruments, which effectively harness the different regulatory 
participants to meet the objectives of economic efficiency and environmental effectiveness.55 
 
 
The present research takes different approach from that taken in Neil Gunningham et al’s work. 
Here the concept of sustainable development is critically analysed in the context underling 
smart renewable energy regulation. However, the regulatory pluralism approaches from Neil 
Gunningham et al’s work was adopted as one main principles for smart renewable energy 
regulation along with other principles that rely on the key legal principles of sustainable 
development. This contributes to the interpretative framework and criteria to evaluate the smart 
renewable energy regulation in the specific context of the solar energy for electricity sector in 
Thailand.  
 
To sum up, this study can be justified on a number of grounds. This research focuses, 
complements and expands previous research in four important ways.  
 
Firstly, this thesis makes the connection between sustainable development, regulation and 
renewable energy. It focuses on how smart renewable energy regulation could support the 
deployment of renewable power, particularly in the case of solar energy for electricity, to 
facilitate sustainable development. Renewable energy regulation explored in this thesis 
includes conventional forms of binding regulatory instruments but also considers market-based 
                                                          
53 Gunningham, Grabosky and Sinclair, above n 27, 4. 
54 Gunningham, Grabosky and Sinclair, above n 27. 
55 Gunningham, Grabosky and Sinclair, above n 27. 
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instruments, voluntary and other ‘soft law’ measures which deal with renewable energy sources 
for electricity sector.56 Renewable energy regulation used in the transport sector and heating 
sector are excluded from the focus of this study. The analysis of renewable energy regulation 
in this thesis is limited to a review of the four regulatory techniques that have proven to be the 
most promising (and popular) to stimulate the production of renewable sourced electricity: (1) 
price-based setting and quantity-forcing policies, which mandate prices and quantities, (2) 
investment cost reduction policies, which provide incentives in the form of lower investment 
costs, (3) public investments and market facilitation activities, which offer a wide range of 
public policies that reduce market barriers and facilitate or accelerate renewable energy 
markets, and (4) climate change mitigation policies. 
 
Secondly, this thesis analyses the development of the international legal framework for 
renewable energy. It considers the essence of sustainable development as the policy goal for 
the development of renewable energy. This is followed by the examination of the soft law 
normativity for global renewable energy policy development. The climate change regime is 
presented as hard law, with some actors and institutions at the international level facilitating 
global cooperation. 
 
Thirdly, this thesis considers smart renewable energy through the national perspective. It 
examines the comparative experiences of renewable energy regulatory regimes and approaches 
in Germany and Malaysia. Germany and Malaysia have been identified as appropriate 
comparative experiences to provide some lessons in terms of their successes and barriers. This 
could in turn inform policy choices and support in Thailand. These countries offer useful points 
of comparison to the Thailand regulatory regime and approaches.  
 
Germany is clearly a leading nation with regard to new renewable energy sources, offering one 
of the best examples for renewable energy. This capacity is not due to an exceptional natural 
resource base but because of its policy in this area. The rest of the world can learn from these 
innovations, including the successes and the failures. In the case of Germany, it is widely 
                                                          
56 Gunningham, Grabosky and Sinclair, above n 27, 37. 
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regarded as having created one of the world’s most effective feed-in tariff mechanisms that has 
delivered strong growth in renewable-sourced electricity since the regime’s inception.57 This 
has occurred largely independent of any market integration.  
 
In contrast, Malaysia presents good examples both of very successful and potentially 
unsuccessful projects from the perspective of a developing country. The development of the 
Malaysian Renewable Energy Law58 offers valuable insights and lessons on how renewable 
energy policy instruments are designed and applied in the real world. This may provide lessons 
for Thailand in developing future regulatory mix approaches that are effective to promote 
renewable energy and governance for sustainable development. 
 
Fourthly, this study focuses on an examination of the renewable energy regulatory regimes and 
approaches, as part of smart renewable energy regulation for solar energy for electricity in 
Thailand. The purpose is to determine whether its regulatory design is conducive to increasing 
the share of renewably sourced electricity consumption and, ultimately, contributing to a more 
sustainable electricity production sector. This thesis recommends a systematic development and 
redesign through smart renewable energy regulation. This should result in more appropriate 
renewable energy for sustainable development in Thailand. 
 
In the case study of Thailand, this study focuses on renewable energy regulation specifically 
for the solar energy for the electricity sector. The solar energy sector is suitable to be studied 
and should be the focus of government support over and above other renewable technologies 
because Thailand has strong solar irradiation and resource potential which enables ground-
based solar farms and rooftop photovoltaic as a highly attractive source of renewable energy. 
Moreover, solar energy has experienced phenomenal growth in recent years due to both 
technological improvements, resulting in cost reductions, and government policies supportive 
                                                          
57 See, eg, Judith Lipp, 'Lessons for effective renewable electricity policy from Denmark, Germany and the United Kingdom' 
(2007) 35(11) Energy Policy 5481; Arne Klein et al, 'Evaluation of different feed-in tariff design options - Best practice paper 
for the International Feed-In Cooperation' (Research project funded by the Ministry for the Environment, Nature 
Conservation and Nuclear Safety (BMU), 2010) <www.feed-in-cooperation.org/...7/.../Best_practice_Paper_3rd_edition.pdf>. 
58 Renewable Energy Act 2011(Malaysia) 
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of renewable energy development and utilization.  The cost of installation can also be relatively 
low and visually unobtrusive compared to other solutions.   
 
E Research method 
The research questions set out above have been informed by key literature in the area. The 
principal methodology used was document analysisis rather than undertaking an empirical 
study. A thorough analysis of existing literature and doctrinal sources in the form of legislation, 
case law, published articles, government and non-government reports in this field was 
undertaken. Due to the subject matter and character of the research area, the material considered 
is multi-disciplinary in nature, involving law as well as other forms of economic analysis and 
public policy. 
 
The research design adopted in this research considers the historical, philosophical, economic, 
social and political aspect of law. This is fundamental for developing a deeper understanding 
of the law as a social phenomenon.59 The method used to achieve the objectives of the research 
is qualitative. A qualitative approach was chosen for this research because it allows for and 
involves an interpretive, naturalistic approach to the world. Qualitative researchers study things 
in their natural settings, attempting to make sense of or interpret phenomena and the meaning 
people bring to them.60  
 
This research applies different types of methods used in legal research and the position of the 
fundamental research design used in this thesis. This study applies analytical, historical, 
theoretical and doctrinal approaches to answer the research question in five major stages.  
 
The first stage applies a theoretical and historical approach to theories and concepts of 
sustainable development. It looks at how renewable energy interconnects with sustainable 
development to provide an international context for the facilitation of renewable energy. Then, 
this study focuses on the theory of smart renewable energy regulation to facilitate renewable 
                                                          
59 Terry Hutchinson, Researching and writing in law (Thomson Reuters, 2010)  
60 Norman K Denzin and Yvonna S Lincoln, The SAGE handbook of qualitative research (Sage, 2011) 3. 
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energy. A theoretical, historical and analytical approach will be applied to analyse the 
development of policy and regulation on renewable energy. A critical analysis and evaluation 
of relevant literature will be undertaken. 
 
The second stage is a comparative study of legal frameworks and regulatory regimes in 
developed countries and developing countries. Germany provides the example from developed 
countries. As a robust western democracy, it illustrates environmental regulation that is highly 
developed with an array of regulatory and quasi-regulatory institutions. For developing 
countries, Malaysia presents good example of both very successful, and potentially 
unsuccessful projects with regard to renewable energy laws and regulations.  
 
This comparison provides examples of the process of renewable energy development from 
different countries and developmental perspectives. The comparison is made to identify 
opportunities to improve the renewable energy market design for mutually supportive smart 
renewable energy regulation to facilitate renewable energy governance for sustainable 
development. For this purpose, primary sources such as policy, law and regulations and 
secondary legal sources such as books and articles in journals will be taken into analytical 
consideration. This will lead to a more detailed examination of smart renewable energy 
regulation for renewable energy sourced electricity.  
 
The third stage will provide an analytical and historical background on the legal and regulatory 
framework in Thailand’s renewable energy market. The focus here is on the solar energy for 
electricity sector. The focus on a sector-specific study is that this sector might provide much 
richer results than that provided from an abstract or generic approach.61 This is because what 
works and what does not work is usually highly dependent on particular characteristics of the 
industry or environmental threat at issue. The solar energy sector in Thailand was chosen to 
provide a representative range of regulatory structures, strategies and actors. It also provides a 
useful cross section of renewable energy issues and institutional capacities. 
 
                                                          
61 Gunningham, Grabosky and Sinclair, above n 27, 32. 
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This stage will apply an historical and analytical approach to existing Thai legal frameworks 
and regulatory mix approaches to facilitate solar energy in Thailand, it will draw on legal 
doctrinal sources and literature. It will review the literature to identify the problems and 
complexity of Thailand’s energy regulations. Additionally, it will analyse laws, regulations, 
literature, databases, reports and case studies regarding the implementation of policy, laws and 
regulations on renewable energy within the broader concepts of renewable energy support 
mechanisms and sustainable development.  
 
The fourth stage will focus on a critique of existing Thai renewable energy support 
mechanisms. It will examine their strengths and weaknesses in facilitating and promoting 
renewable energy for sustainable development by using particular examples from the solar 
energy sector in Thailand. This stage will apply an analytical approach taking into account the 
complexity of Thai energy policy and law.  It will also include a comparative study with other 
developed and developing countries, with an emphasis on how smart renewable energy 
regulation improve or impede governance in the Thai energy sector, and propose a greater 
range of options for the regulatory mix in the future. 
 
The fifth stage will provide conclusions and recommendations for future smart renewable 
energy regulation for sustainable development in Thailand. 
 
F Outline of the Chapters 
The thesis is divided into five parts. This chapter comprises the first part and provides the 
background to the thesis.  
 
Part II comprises chapters two and three and lays out the theoretical foundation for this work. 
Chapter two consists of an analysis of the international legal framework for renewable energy 
and its implication as a policy goal for the renewable energy systems. The main contribution of 
this chapter is to lay out the theoretical background for renewable energy in the context of 
international commitments and provide the evaluative criteria for renewable energy as part of 
sustainable development. This will provide an understanding of the international frameworks 
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of legal and regulatory approaches in the renewable energy sectors which provides a context 
of the study. 
 
Chapter three is a critical analysis of the theories and concepts regarding regulation. It provides 
a development of the general theories and concepts of regulation, regulatory instruments, 
parties and their roles in relation to renewable energy for the electricity context. In addition, it 
reviews the theoretical background of the concept of smart renewable energy regulation. This 
chapter provides a review of the regulatory instruments for renewable energy. It examines the 
rationale of renewable energy promotional instruments, and explores the variety of renewable 
energy instruments used by nations around the world. Moreover, this chapter provides the key 
principles for smart renewable energy regulation to illustrate the argument made in the 
following chapters.  
 
Part III comprises chapter four, which lays out the national perspectives in relation to smart 
renewable energy regulation.  This chapter provides the lessons learned for renewable energy 
regimes and approaches from the perspective of developed and developing countrie, namely 
Germany and Malaysia. It provides alternative examples and lessons from the development of 
renewable energy legal and regulatory frameworks in Thailand. 
 
Part IV comprises chapter five and chapter six and provides the case study for regulatory 
regimes and approaches in the context of solar energy for electricity in Thailand. Chapter five 
provides background on Thailand’s energy and solar energy market as well as the existing Thai 
legal and regulatory framework for solar energy. It identifies the problems and complexities of 
Thailand’s energy sector and examines existing laws and regulations. It reviews the literature 
regarding Thailand’s practices, perspectives and experiences.  
 
Chapter six critiques the existing Thai legal and regulatory framework on solar energy for 
electricity.  It compares this framework to other international experiences and makes 
recommendations for a future legal framework to facilitate the further development of 
renewable energy. Specifically, it recommends smart renewable energy regulation be part of 
renewable energy governance for sustainable development in context of renewable energy in 
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Thailand. This chapter reviews the complexity of energy policy, law and regulation in Thailand 
in regard to theoretical context of sustainable electricity generation (examined in chapter two 
and chapter three) and comparative experiences of other developed and developing countries 
(examined in chapter four). It looks at how smart renewable energy regulation may improve, or 
impede, governance for sustainable development in the Thai solar energy sector. 
 
Part V comprises chapter seven providing a conclusion to this thesis. Chapter seven concludes 
the arguments made in the thesis on the adequacy of legal and regulatory frameworks in 
Thailand to facilitate the development of renewable resources. It also makes recommendations 
for future integration of renewable energy and highlights some of the limitations of this 
research as well as identifying areas for further study.
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CHAPTER II RENEWABLE ENERGY GOVERNANCE FOR SUSTAINABLE DEVELOPMENT 
 
A Introduction 
This chapter analyses key literature on sustainable development, international legal frameworks 
on renewable energy and governance of renewable energy for sustainable development. This is 
to shape the parameters of what is now referred to as ‘a sustainable energy system’. It also sets 
the background for the analysis of smart renewable energy regulation for a sustainable 
electricity generation sector to meet international standards and requirements. This chapter 
begins with the notion of sustainable development. It discusses some controversial issues with 
regards to the historical background and legal status of sustainable development. It also 
explores key principles of sustainable development and the suitability of its adoption as a policy 
goal for renewable energy governance. This is followed by a brief overview of the state of 
renewable energy resources globally and more specifically in the context of developing 
countries. Further, it focuses on an international legal framework for renewable energy 
including soft law and hard law normative standards. The chapter ends with a discussion on the 
notion of renewable energy governance and the role of law in developing renewable energy 
governance that fosters sustainable development. In particular it looks at the development of an 
evaluative framework for smart renewable energy regulation that is designed to increase the 
share of renewables in total electricity consumption in line with a country’s development 
objectives. 
 
B Sustainable development 
There is an observable increase in conflicts throughout the world between the demands of 
economic development, the environmental and human rights. This frequency of these disputes 
is linked to current global patterns of natural resource degradation, over-consumption, 
inequitable distribution of resources and poverty.1 These are placing unprecedented demands 
on the regenerative capacity of ecosystems and jeopardize the livelihoods of vulnerable groups. 
Respect for human rights, environmental protection, and economic development are 
                                                          
1 See, eg, Marie-Claire Cordonier Segger and Ashfaq Khalfan, Sustainable development law: principles, practices, and 
prospects (Oxford University Press, 2004) 1; Benjamin J. Jichardson and Stephen Wood, Environmental Law for 
Sustainability: A Reader (Hart Publishing, 2006) 1-14. 
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complementary rather than unrelated or opposing objectives. Measure to address them require 
balanced, integrated approaches. ‘Sustainable Development’ can provide new insight and 
solutions, guiding relationships at the interstices of the three systems.2 
 
The notion of sustainable development has gained a great deal of currency in international 
debates over the past two decades. The global concept of sustainable development emerged in 
the 1980s as a way to bridge the deadlocked views of development in both developed and 
developing countries,
3
 and to address the development concerns in the long-term sustainability 
of international, national, and local development policy objectives.4 In general, the concept of 
‘sustainable development’ has a global objective, which permits States to design policies 
cooperatively to improve the quality of life of their populations in the way that have the 
potential to last over the long term. 
 
Renewable energy is an essential component of sustainable development, poverty eradication, 
social progress, equity, enhanced resilience, economic growth, and environmental 
sustainability.5 Renewable energy is poised to become a dominant ‘soft energy path’.6 It will 
provide increasingly decentralised and de-carbonised electricity to the 1.2 billion people (16% 
of the global population) currently without electricity and will become a viable substitute for 
the pollutive biomass energy relied upon more than 2.7 billion people (38% of the world’s 
population).7 The Intergovernmental Panel on Climate Change endorses the expansion of 
renewable energy generation, which by 2035 is forecast to reduce Green House Gas (GHG) 
                                                          
2 Ibid, 1 
3 See, eg, Marie-Claire Cordonier Segger and Judge CG Weeramantry, Sustainable Development Principles in the Decisions 
of International Courts and Tribunals: 1992-2012 (Taylor & Francis, 2017) 35; Marie‐Claire Cordonier Segger, 'Significant 
developments in sustainable development law and governance: A proposal' (2004) 28 Natural Resources Forum 61-74 
4 Bugge, and Voigt, above n 4, 92. 
5 The World Bank, ‘Toward a Sustainable Energy Future for All: Directions for the World Bank Group’s Energy Sector’ 
(Board Report, The World Bank, 9 July 2013) 1 <http://documents.worldbank.org/curated/en/745601468160524040/Toward-a-
sustainable-energy-future-for-all-directions-for-the-World-Bank-Group-8217-s-energy-sector> 
6 See, Amory B Lovins, Soft Energy Paths: Toward a Durable Peace (Ballinger, 1977) 
7 International Energy Agency, World Energy Outlook 2016 (International Energy Agency, 2016) 92. 
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emissions by 21 per cent and supply up to 45 per cent of global electricity,
8
 and by 2050 to 
supply up to 77 per cent of global electricity.9 
 
Recognition of the fundamental role of renewable energy for sustainable development has 
increased dramatically in recent years, the Sustainable Energy for All (‘SE4ALL’) initiative10 
was created in 2011 by the UN Secretary-General to pursue three major interlinked objectives 
by 2030: (1) ensure universal access to modern energy services; (2) double the global rate of 
improvement in energy efficiency and (3) double the share of renewable energy in the global 
energy mix. Since SE4All's inception, it has been widely understood that, for these primary 
goals to be achieved, three groups need to work together: government, the private sector and 
civil society. This multi-stakeholder approach has been supported by Practical Action from the 
very beginning.  
 
In parallel, the Paris Agreement reached at the UNFCCC COP21 conference in December 
2015, a legally binding global climate deal, established a global action plan to avoid dangerous 
climate change and gave new strength to policies on climate change and the low-carbon 
economy transition.11 The Paris Agreement on climate change is at its heart an agreement about 
energy. Transformative change in the energy sector, the source of at least two-thirds of 
greenhouse-gas emissions, is essential to reach the objectives of the Agreement. The changes 
                                                          
8 Ottmar Edenhofer et al, ‘Technical Summary’ in Ottmar Edenhofer et al (eds), Renewable Energy Sources and Climate 
Change Mitigation: Special Report of the Intergovernmental Panel on Climate Change (Cambridge University Press, 2012) 
27, 105. 
9 Manfired Fischedick et al, ‘Mitigation Potential and Costs’ in Ottmar Edenhofer et al (eds), Renewable Energy Sources and 
Climate Change Mitigation: Special Report of the Intergovernmental Panel on Climate Change (Cambridge University Press, 
2012) 791, 803. 
10 The Sustainable Energy for All initiative is a multi-stakeholder partnership between governments, the private sector, and 
civil society launched by the UN Secretary-General in 2011 with the aims to improve the lives of the poorest and most 
vulnerable people by ensuring universal access to modern energy services, increasing the share of renewable energy sources 
around the world, and improving energy efficiency. See further information in relation to sustainable energy for all in  
http://www.se4all.org/ 
11 International Energy Agency, Re-powering Markets: Market design and regulation during the transition to low-carbon 
power systems (International Energy Agency, 2016) 11. 
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already underway in the energy sector, demonstrating the promise and potential of low-carbon 
energy, in turn lend credibility to meaningful action on climate change.12 
 
Sustainable development is acknowledged as the policy goal for the natural resource 
governance including governance for renewable energy. In addition, the importance of 
renewable energy for achieving sustainable development is also recognised further confirming 
the importance of the linkage. In order to understand what sustainable development mean and 
whether there is an international consensus on its principal elements and scope, it is useful to 
trace the essence of the sustainable development and then examine the status of sustainable 
development in international law, before focusing on the implementation of sustainable 
development for renewable energy development. 
 
1 Essence of Sustainable development 
The sustainable development concept originated in order to bring together two seemingly 
conflicting policy goals, economic growth and environmental protection, into a single 
formula.13 There was an apparent opposition between the premises of economic growth and 
environmental protection. On the one hand, there is an understanding that economic growth 
depends on the use of natural resource for production.  But there is also an association between 
environmental protection and natural resource conservation. As a result, economic growth had 
often been at odds with natural resource conservation. Sustainable development sought to 
redress this. The concept also sought to include the social principle of equity into this paradigm 
of environment and development. The concept of sustainable development emerged as a 
common goal and a ‘bridge concept’ playing a role in reconciling the tension between economic 
growth, social development and environmental protection activities. 
 
                                                          
12 International Energy Agency, above n 12, 1. 
13 See, eg, Donald K. Anton, ‘The 2012 United Nations Conference on Sustainable Development and the Future of 
International Environmental Protection’(2012) 7(1) Consilience: The Journal of Sustainable Development 64-72; Gerd Winter, 
‘A Fundament and Two Pillars; The Concept of Sustainable Development 20 Years after the Brundtland Report’ in Bugge, 
and Voigt, above n 4, 25 -45. 
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The process to institutionalise the concept of sustainable development began in 1962 when the 
United Nations General Assembly called for the integration of natural resource protection 
measures into economic plans, which is the basis of the notion of sustainable 
development.14The 1972 the United Nations Conference on the Human Environment 
(UNCHE), which resulted in the Stockholm Declaration on the Human Environment,15 was 
fundamental in introducing the concept of intergenerational equity and drew attention to the 
interconnectedness of environmental protection, economic development, and social justice.16  
 
Although the concept of sustainable development goes further back, its most commonly 
accepted definition of sustainable development is found in the 1987 World Commission on the 
Environment and Development Report: Our Common Future17 generally referred to as the 
Brundtland Report. The Report defined the concept of ‘sustainable development’ as 
‘…development that meets the needs of the present without compromising the ability of future 
generations to meet their own need’.18 The Report further underlined that sustainable 
development contains two key concepts: 
 the concept of ‘needs’, in particular the essential needs of the world’s poor, to which 
overriding priority should be given; and 
 the idea of limitations imposed by the state of technology and social organisation on 
the environment’s ability to meet present and future needs.19 
The explanation of sustainable development incorporates two elements: human needs, and 
limitations. The concept of ‘needs’ would presumably include basic needs for food, water, 
                                                          
14 Economic Development and the Conservation of Nature, GA Res. 1831 (XVII), UN GAOR, 17th Sess, 1197th mtg, UN Doc 
A/RES/1831 (XVII) (18 December1962) 
15 Declaration of the United Nations Conference on the Human Environment, Report of the United Nations Conference on 
the Human Environment, UN Doc A/Conf.48/14/Rev.1 (1972) ch1 (‘Stockholm Declaration’). Much has been written on 
Sustainable Development; for discussion, See, eg, Gary D Meyers, and Simone C Muller, 'The Ethical Implications, Political 
Ramifications and Practical Limitations of Adopting Sustainable Development as National and International Policy' (1996) 4 
Buffalo Environmental Law Journal 1-44 ; Alex Geisinger, 'Sustainable Development and the Domination of Nature: 
Spreading the Seed of the Western Ideology of Nature' (1999) 27(1) Boston College Environmental Affairs Law Review 43-73. 
16 Ibid , Principle 8. 
17 Report of the World Commission on Environment and Development: Our Common Future, UNGAOR, 42th sess, Supp No 
25, UN Doc A/42/25 (4 August 1987) annex. 
18 Ibid, ch2 para1. 
19 Ibid. 
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housing, education, and health and therefore incorporates the necessity to eradicate poverty 
and equitably share natural resources.20 The idea of limitations refers to limitations in 
environmental terms of non-renewable resources and ecosystem services, including in terms of 
the limitations of human abilities. The Report found that there are ‘carrying capacity’ limits to 
development which must be understood and respected. These limits are imposed not by the 
actual environment but by the ability to meet human need.21 
 
The concept of sustainable development emerged as a common goal and ‘bridge concept’, 
playing a role in reconciling the tension between economic growth, social development and 
environmental protection activities.22 In essence sustainable development brings together two 
apparently conflicting policy goals, that is, economic growth and environmental protection into 
a single formula.23 This apparent opposition between economic growth and environmental 
protection is based on the understanding that economic growth depends on the use of natural 
resources for production and the association of environmental protections with natural resource 
conservation. As a consequence, economic growth is inversely proportional to natural resource 
conservation. In addition, the concept also sought to include the social principle of equity into 
this paradigm of environment and development. Sustainable development requires states to 
practice intergenerational equity in the pursuit of development.  
 
The concept of sustainable development has become a central feature of global governance. 
The importance of the concept and its proposed paradigm, linking the environment and 
development, has been reiterated in subsequent global governance summits. The United 
Nations Conference on Environment and Development held in Rio, or the Rio ‘Earth Summit’ 
                                                          
20 Ibid,ch2 para4. 
21 Bugge, and Voigt, above n 4, 97. 
22 Bugge, and Voigt, above n 4,  92. 
23 See, eg, Donald K. Anton, ‘The 2012 United Nations Conference on Sustainable Development and the Future of 
International Environmental Protection’(2012) 7(1) Consilience: The Journal of Sustainable Development 64-72. Gerd Winter 
‘A Fundament and Two Pillars; The Concept of Sustainable Development 20 Years after the Brundtland Report’in 
Sustainable Development in International and National law 43-73. 
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in 1992 confirms this. Specific outcomes included the 1992 Rio Declaration24 and the Agenda 
21.25 
 
The 1992 Rio Declaration affirms the focus on human development that is central to the 
concept of sustainable development,
26
 and lays out a series of ‘principles’ that can help to 
achieve sustainable development. This elucidates certain normative aspects of the ‘new kind of 
development’ that are being contemplated by the world community. The principles include 
firstly, the responsibility of the State to use their natural resources to pursue development 
subject to the no harm principle with regard to other States.27 Secondly, developed and 
developing countries bear common but differentiated responsibilities for sustainable 
development.28 Finally, that development must be guided by principles of intra-generational 
and inter-generational equity.29 
 
Agenda 21 contains recommendations in order to turn the principles agreed to in the 
Declaration into strategies and programmes.30 The purpose of this ‘blueprint’ was to halt and 
reverse the effects of environmental degradation and to promote sustainable development in all 
countries.31 
                                                          
24 Rio Declaration on Environment and Development, Report of the United Nations Conference on Environment and 
Development, UN Doc A/CONF.151/26 (Vol. I) (12 August, 1992) annex I   
25 Agenda 21: Programme of Action for Sustainable Development, Report of the United Nations Conference on Environment 
and Development, UN Doc A/Conf.151/26 (Vol. I) (12 August 1992) annex II 
26 ‘The acknowledgment of human beings as the centre of sustainable development and thus their right to a healthy and 
productive life in harmony with nature’ Rio Declaration on Environment and Development, Report of the United Nations 
Conference on Environment and Development, UN Doc A/CONF.151/26 (Vol. I) (12 August, 1992) annex I principle 1. 
27 Rio Declaration on Environment and Development, Report of the United Nations Conference on Environment and 
Development, UN Doc A/CONF.151/26 (Vol. I) (12 August, 1992) annex I principle 2. 
28 Rio Declaration on Environment and Development, Report of the United Nations Conference on Environment and 
Development, UN Doc A/CONF.151/26 (Vol. I) (12 August, 1992) annex I principle 9-10. 
29 Ibid, principle 4. 
30 Michael McCoy and Patrick McCully, The Road from Rio: an NGO Action Guide to Environment and Development 
(International Books, 1993) 29. 
31 Agenda 21 placed emphasise on world population growth and unsustainable production and consumption patterns which 
contributed to environmental damage. It called for integrated population, environment and development programs and 
policies. See, Agenda 21: Programme of Action for Sustainable Development, Report of the United Nations Conference on 
Environment and Development, UN Doc A/Conf.151/26 (Vol. I) (12 August 1992) annex II; See also Nicholas A. Robinson 
(ed.), ‘Agenda21: Earth’s Action Plan’ (IUCN Environmental Policy & Law Paper No.027) (Oceana Publications, 1993). 
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In 2002, a World Summit on Sustainable Development was convened in Johannesburg (The 
Rio+10) with the objective of reviewing the progress made in the achievement of the principles 
set out by the Rio conference. The summit resulted in the 2002 Johannesburg Declaration32 
and the Johannesburg Plan of Implementation (JPOI).33 The Johannesburg Declaration simply 
provides a global commitment to sustainable development from heads of States
34
 as the 
desirable policy objective for governance systems in relation to natural resources.35 The 2002 
Johannesburg Plan of Implementation is designed as a framework for action to implement the 
commitments originally agreed at UNCED, and to address a few additional challenges that 
have arisen since 1992.36  
 
In June 2012, the United Nations Conference on Sustainable Development (UNCSD),37 also 
known as Rio+20, aimed at reconciling the economic and environmental goals of the global 
community. The document that came from Rio+20 reaffirms the commitment of heads of state, 
governments and high representatives to sustainable development. This was reiterated as a 
global common vision.38 This document builds on the sustainable development concept further 
to integrate economic development, social development and environmental protection in the 
global pursuit of eradication of poverty.39 The official discussions had two main themes: the 
green economy
40
 in the context of sustainable development and poverty eradication, and the 
                                                          
32 Johannesburg Declaration on Sustainable Development, Report of the World Summit on Sustainable Development, UN 
Doc A/CONF. 199/20 (4 September 2002). 
33 Plan of Implementation of the World Summit on Sustainable Development, Report of the World Summit on Sustainable 
Development, UN Doc A/CONF. 199/20 (4 September 2002). 
34 Johannesburg Declaration on Sustainable Development, Report of the World Summit on Sustainable Development, UN 
Doc A/CONF. 199/20 (4 September 2002) [5]. 
35 Ibid, [16]. 
36 Segger and Khalfan, above n 1, 26. 
37 The Future We Want, GA Res 66/288, UN GAOR, 66th sess, 123rd mtg, Agenda Item 19, UN Doc A/RES/66/288 (11 
September 2012). 
38 Ibid, [1]. 
39 Ibid, [4]. 
40 Government delegations agreed that ‘[e]ach country will choose its own green economy approach and policy mix, 
assessing national priorities and adapting measures to national institutions and economic systems.’ UN, ‘Background note for 
round tables of the United Nations Conference on Sustainable Development ‘Looking at  
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Institutional Framework for Sustainable Development (IFSD).41 Rio+20 recognized the 
importance and utility of a set of sustainable development goals (SDGs) to ensure success.42 
Some participants proposed that SDGs could provide a framework for working towards 
sustainable development beyond 2015. 
 
At the United Nations Sustainable Development Summit on 25 September 2015, world leaders 
adopted the 2030 Agenda for Sustainable Development, which includes a set of 17 Sustainable 
Development Goals (SDGs)43 to end poverty, protect the planet, and ensure prosperity for all 
as part of a new sustainable development agenda by 2030. The SDGs, otherwise known as the 
Global Goals, show the value of a unifying agenda underpinned by goals and targets that 
address the root causes of poverty and the universal need for development that works for all 
people.  
 
Apart from its reiteration in global governance summits, the concept of sustainable 
development is now included in many multilateral agreements on environmental law adopted 
subsequent to its formulation.44 In many international instruments sustainable development is 
included as a goal. The implication is that decision-making processes related to development 
and which have an influence on the environment must foster the notion of sustainability. On 
this basis, the International Law Association Committee on Legal Aspects of Sustainable 
Development argues that the notion ‘has become an established objective of the international 
community and a concept with some degree of normative status in international law’.45 Thus, 
                                                          
the way forward in implementing the expected outcomes of the Conference.’’ A/CONF.216/4. (May 29, 2012) at http://daccess-
dds-ny.un.org/doc/UNDOC/GEN/N12/354/46/PDF/N1235446.pdf?OpenElement. 
41 Many stakeholders agree that reform of existing international processes and institutions on environmental matters could 
benefit the effectiveness and efficiency of environmental protections. 
42 The Future We Want, GA Res 66/288, UN GAOR, 66th sess, 123rd mtg, Agenda Item 19, UN Doc A/RES/66/288 (11 
September 2012) [246]. 
43 Transforming our world: the 2030 Agenda for Sustainable Development, GA Res 70/1, UN GAOR, 17th sess, Agenda Item 
15 and 116, UN Doc A/RES/70/1 (21 October 2015). 
44 See, eg, United Nations Framework Convention on Climate Change, opened for signature 9 May 1992, 1771 UNTS 107 
(entered into force 21 March 1994) art 2; The Kyoto Protocol to the United Nations Framework Convention on Climate 
Change, opened for signature 11 December 1997, 37 ILM 22 (1998) (entered into force 16 February 2005); United Nations 
Convention to Combat Desertification in those Countries Experiencing Serious Drought and/or Desertification, Particularly 
in Africa, opened for signature 14 October 1994, 1954 UNTS 3 (entry into force 26 December 4996) art 2. 
45 International Law Association, The Report of Seventieth Conference (International Law Association, 2002) 387. 
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sustainable development has emerged as an alternative approach to untempered economic 
growth. It has brought about a change from the consideration of purely economic goals to 
meeting a triple bottom line that integrates economic, social and environmental concerns 
resulting in a paradigm shift.46 As a result, any attempt to achieve an environmental outcome 
cannot be considered in isolation from economic and social impacts of the behaviour being 
regulated and the laws to achieve those aims.  
 
Despite its adoption as the policy goal guiding environmental governance and development of 
natural resources, sustainable development is a contested term. One criticism is that this concept 
was compromised from its establishment as evidenced by the circumstances surrounding its 
formulation. The attempt to develop legally binding international environmental obligations 
was from the onset marked by contention. Whereas most developed countries regarded the need 
to address environment concerns as urgent, developing countries argued that economic 
development was more urgent than environmental concerns. This led to a political compromise 
represented by the linking of environmental sustainability with economic development issues 
in order to obtain a wider consensus on the global environmental agenda.47 The compromise 
reached was reflected in subsequent international environmental governance instruments.48 For 
instance, the Rio Declaration manifests the same delicate balance of policy goals pursued but 
at the same time upholds the principles of public participation, a precautionary approach and 
the polluter pays principles.49  
 
A further criticism against the sustainable development concept is its ambitious objectives. 
Sustainable development seeks to overthrow economic competitiveness as a societal goal 
which would ensure that all countries would maintain environmental robustness and gain 
                                                          
46 Dilys Roe, Neema Pathak and Isabel Gutierrez, Evaluating Eden: exploring the myths and realities of community-based 
wildlife management; series overview (IIED, 2000) 23. 
47 See Malgosia Fitzmaurice, Contemporary Issues in International Environmental Law (Edward Elgar, 
2009). For a more detailed analysis of the principle of common but differentiated responsibility. 
48 See, eg, Peter H Sand, International Environmental Law after Rio (Oxford University Press, 1993) 
49 Rio Declaration on Environment and Development, Report of the United Nations Conference on Environment and 
Development, UN Doc A/CONF.151/26 (Vol. I) (12 August, 1992) annex I [3] [5] [7] [10] [15] [16]. 
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economic wealth.50 This attempt caused a paradigm shift in societal goals. In addition, the 
effectiveness of sustainable development in achieving environmental objectives has also been 
questioned on the basis that it is too anthropocentric. It is argued that this objective is 
subordinated to the human capacity to meet their needs either in present or in the future. This 
has led some environmentalists to critique the sustainable development concept, which places 
humans at the centre at the expense of environment which ought to take precedence.51 
 
These criticisms and other factors have contributed to the challenges associated with defining 
the legal status of sustainable development as discussed in the following section. The significant 
issue of concern is the strength of the key documents of sustainable development. They are all 
soft law instruments and only ‘morally bind’.52 The greatest power lies in the international 
standard-setting role in the development of global and national laws that integrate these 
multiple concerns, as well as providing guidelines for affirmative action. 
 
2 The Status of Sustainable Development in International Law 
The status of sustainable development in international law is a matter of some debate. This 
debate has been compounded by the definitional uncertainty around the concept. It is argued by 
States and non-governmental organizations that sustainable development is a new customary 
principle of international law.53 Scholars have suggested that it is a ‘general principle that states 
should ensure the development and use of their natural resources in a manner which is 
sustainable’54 Others have been less convinced of this approach, arguing that sustainable 
development itself is not necessarily a customary principle, as such. In this light, sustainable 
development is a purpose of treaty rather than a principle itself, though States may agree on 
                                                          
50 Edith Brown Weiss, 'Environmentally Sustainable Competitiveness: A Comment' (1993) 102(8) The Yale Law 
Journal 2123. 
51 Michael Redclift, 'The Meaning of Sustainable Development' (1992) 23(3) Geoforum 395-403. 
52 William M Lafferty, 'Introduction: The pursuit of sustainable development: Concepts, policies and arenas' (1999) 20(2) 
International Political Science Review, 123-128. 
53 See, eg, David Hunter, James Salzman and Durwood Zaelke, International Environmental Law and Policy (Foundation 
Press, 4th, 2011); Alexandre Kiss and Dinah Shelton, International Environmental Law (Transnational Publishers, 3nd ed, 
2004). 
54 Sands and Peel, above n 53, 252-266. 
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certain principles in order to achieve their sustainable development purpose. These two views 
provide different pictures of the status of sustainable development in international law, and 
have different normative consequences. In order to analyse the legal status of sustainable 
development, it is essential to consider those international instruments from which its meaning 
may be derived. 
 
International law is clearly defined as the body of rules which are legally binding on nation-
states in their dealings with each other.55 The commonly accepted sources of international law 
include international conventions, international customs and general principles recognised by 
civilised nations, judicial decisions and teachings of the most highly qualified publicists of 
various nation-states.56 Furthermore, the International Law Commission has incorporated 
binding decisions of international organisations and judgements of international courts or 
tribunals.57  
 
It is apparent that there is no single treaty or other binding legal instrument which sets out 
international rights and obligation in relation to sustainable development.58 Although there 
have been many international environmental law instruments developed after the formulation 
of the concept of sustainable development which incorporate the concept as a policy goal, most 
of these do not create legally binding obligations with respect to sustainable development but 
rather include it as a guiding principle or goal of development. The absence of a legally binding 
instruments in relation to sustainable development arguably contributes to the controversy 
surrounding the nature and effect of the concept. 
 
In case of international customary law, it requires both state practice and the belief that the law 
is legally binding (opinion juris).59 Alternatively, sustainable development may be considered 
                                                          
55 Sands and Peel, above n 53, 123. 
56 Statue of the International Court of Justice art 38(1). 
57 Sands and Peel, above n 53, 123. 
58 Kevin R. Gray, ‘World Summit on Sustainable Development: Accomplishments and New Directions?’ (2003) 52(1) The 
International and Comparative Law Quarterly 256-68. 
59 See, eg, Sands and Peel, above n 53, 114; Hunter, Salzman and Zaelke, above n 53, 313 . 
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as a general principle of law if it has been accepted in the domestic law of all civilised nations.60 
Sustainable development is theoretically capable of having status as an international custom or 
a general principle of international law if it can be clearly articulated in specific terms. 
However, as a concept incorporating a collection of principles it has proven much difficult for 
it to achieve that status.61 
 
In 1997 the International Court of Justice majority decision in the Gabčikovo-Nagymaros case 
defined sustainable development as an important ‘concept’.62 The court referred for the first 
time to the ‘need to reconcile economic development with protection of the environment… aptly 
expressed in the concept of sustainable development’.63 The court defined sustainable 
development as a value or objective which state parties are obliged to take into account in the 
course of decision-making on development project.64 This suggested that whereas sustainable 
development cannot be classified as a non-legal policy comparable to political ideal, neither 
can it be defined as a legal principle in the strict sense of that term.  Rather it falls somewhere 
between two.65 Sustainable development prescribes a process of analysis and decision making 
rather than a strict legal standard of resource use.66  
 
In the separate opinion of the Gabčikovo-Nagymaros case, Judge Weeramantry argued that 
sustainable development is a legal principle based on the grounds of its ‘inescapable logical 
necessity’ and on account of its wide acceptance in the international global governance realm.67 
He elevated the legal status of sustainable development, asserting that it ‘is thus a part of 
                                                          
60 Ibid, 318. 
61 Bugge, and Voigt, above n 4, 97. 
62 Gabčikovo-Nagymaros (Hungary v. Slovakia) [1997] ICJ Rep 7. 
63 Gabčikovo-Nagymaros (Hungary v. Slovakia) [1997] ICJ Rep 7, para 140 
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modern international law by reason not only of its inescapable logical necessity but also reason 
of its wide and general acceptance by the global community’.68 Some scholars have also argued 
this view but have been reluctant to use the term ‘legal principle’ on the notion of lack of 
independent legal weight. Instead they have proffered alternative descriptions such as ‘umbrella 
principle’.69 The reference to ‘umbrella’ signifies the bringing together of legal and political 
principles. 
 
While this seems to be the position given in the Gabčikovo-Nagymaros case, acknowledging 
the legal elements contained in the concept, other scholars disagree that the concept of 
sustainable development has become a part of international law or is even an emerging legal 
principle.70 They challenge the concept based on the normative effect as it cannot be used as a 
justiciable element in a legal process. Boyle has argued that it is unlikely that sustainable 
development can constitute a legal element that can be used to challenge the sustainability of a 
development decision made by a particular state.71 However, an argument for the inclusion of 
sustainable development among principles of international environmental law could be made 
on the grounds that other notions have been recognised as principles of international law 
despite not having proved a justiciable element. Indeed, it seems unlikely that sustainable 
development, which is open to interpretation, could have achieved legal status in and of itself 
and yet it cannot simply be dismissed as a vague concept incapable of definition and with no 
legal status.72 
 
The lack of clarity on legal status of sustainable development is reflective of a deeper 
controversy relating to the legal status of principles of international law in general
73. Despite 
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the majority decision in the Gabčikovo-Nagymaros case which recognised sustainable 
development as a concept of international law, it is not an overarching legal principle of 
international law.74 In the absence of a decision determining the norm-generating quality of the 
notion, its justiciability remains untested and thus its status as a legal principle of international 
law unsettled. 
 
        Although the sustainable development is not a principle of customary international law, 
Judge Weeramantry may be right in holding that it is a principle of law with normative status 
on the following grounds. Firstly, the international conventions and th 
e international organisation suggested the state practice. Secondly, the sustainable development 
is the intervening principle. Arguably, there is also “a legitimate international expectation” that 
the States should perform their activities in accordance with the objective of sustainable 
development, even though this expectation is not a binding legal obligation.75 
 
Notwithstanding the challenges of the sustainable development concept and its legal status, it 
was perhaps inevitable sustainable development would be adopted as a paradigm for 
international law.76 This is because of the fact that for so long international environmental law 
was structured along the territorial organization of states, but this undermined its capacity to 
effectively pursue global environmental governance goals. Further, environmental law lacked 
a unifying principle resulting in dispersion of efforts in setting protective measures and sectoral 
approaches. Sustainable development helps unify these efforts, elevates the issues to a global 
level and thus improves the chances of implementation of the objectives sought by the 
environmental movement. 
 
For a significant proportion of the global population, a direct relation exists between natural 
resources and their livelihoods.  Given the economic challenges and social inequities that 
characterise many societies, a policy focusing solely on ecological sustainability seems 
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unjustifiably skewed. This thesis argues that sustainable development represents a more 
comprehensive policy goal for renewable energy governance in this situation. This shift from 
unsustainable to sustainable growth patterns has been identified as probably the most complex 
policy agenda facing governments today.77 
 
3 Key principles of sustainable development 
While the legal status of sustainable development lacks clarity, a body of substantive principles 
of international law related to sustainable development has emerged to facilitate a balance 
between economic, environmental and social concerns.78 In 2002, the International Law 
Association’s Committee on the Legal Aspects of Sustainable Development released its New 
Delhi ILA Declaration on Principles of International Law relating to Sustainable 
Development
79
 as a Resolution of the 70th Conference of the International Law Association in 
New Delhi India.80 These principles, previously highlighted in the Brundtland Report and the 
1992 Rio Declaration, are central principles of most international treaties relating to sustainable 
development. They are also recognized and reaffirmed though out the 2002 Johannesburg Plan 
of Implementation. However, the 2002 New Delhi Declaration provides the benchmark of the 
important principles of international law on sustainable development.81 Each of those 
principles is discussed in detail below. 
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(a) The duty of states to ensure sustainable use of natural resources 
While states have sovereign rights over their natural resources,
82
 they also have a duty not to 
cause undue damage to the environment of other states outside their jurisdiction in the use of 
these resources.83 This principle was recognized in both the Stockholm Declaration84 and the 
Rio Declaration.85 There appears no doubt that it has been accepted as customary international 
law, particularly following the ICJ Advisory Opinion on the Legality of the Threat or Use of 
Nuclear Weapons.86 
 
According to the ILA, the New Delhi Declaration principle goes beyond by requiring states to 
manage natural resources, including natural resources within their own territory or jurisdiction, 
in a rational, sustainable and safe way so as to contribute to the development of their peoples, 
with particular regard for the rights of Indigenous peoples, and for the conservation and 
sustainable use of natural resources and the protection of the environment, including 
ecosystem
87. Further, the New Delhi Declaration obliges states to take into account future 
generations in determining the rate of natural resource usage. They are under a duty to avoid 
wasteful use of natural resources and promote waste minimization policies depending on the 
actual resources in question, and the limitations of present technology and science of the 
managers.88 In addition, the Declaration includes the obligation of States to enhance the natural 
environment in the areas outside national jurisdiction that may be ‘common concerns of 
mankind’ (e.g. the climate system, biological diversity and fauna and flora of the Earth) or part 
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of the ‘common heritage of humankind’ (e.g. the resources of outer space and celestial bodies, 
sea-bed, ocean floor and subsoil beyond the limits of national jurisdiction).89  
 
Cordinier, Segger and Khalfan argue that both central norms in this principle have been 
recognised as rules of customary international law.90 It should be noted that thes principles 
have been reflected and strongly reaffirmed in several international treaties on sustainable 
development with extremely broad membership in the past decade.91 The Convention on 
Biological Diversity (CBD)92 is a good example of a hard law instruments in which principles 
of sustainable use of biological resources are highlighted directly in Article 3 and Article 10. 
 
(b) The principle of equity and the eradication of poverty 
The principle of equity is central to the attainment of sustainable development. It refers to both 
inter-generational equity (the rights of future generations to enjoy a fair level of the common 
patrimony) and intra-generational equity (the rights of all peoples within the current generation 
of fair access to the current generation’s entitlement to the Earth’s natural resources).93 The 
definition of ‘fair’ is yet to be specified, but in the New Delhi Declaration, inter-generational 
equity is described as an obligation to consider the long-term impact of current activities and 
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ensure that resources and the environment are sustained for the benefit
94
 of future 
generations.95  
 
The Declaration also recognizes the right to development which must be implemented in order 
to meet developmental and environmental needs of present and future generations in a 
sustainable and equitable manner. This includes the duty to co-operate towards the eradication 
of poverty in accordance with Chapter IX of the Charter of the United Nations focusing on 
International Economic and Social Co-operation, and the Rio Declaration on Environment and 
Development. It also includes the duty to co-operate for global sustainable development and the 
attainment of equity in the development opportunities of developed and developing countries. 
The Declaration argues that all states are in a position to aim for their own conditions of equity 
and have a further responsibility to assist other states in achieving this objective. 
 
Many scholars have noted that the principle of equity is central to achieving sustainable 
development
96. In order to prevent damage to the environment, poverty must be eradicated. 
Developing countries must be assisted by the international community to raise their standards 
of living, with a focus on the issues of fairness and justice through sustainable development.97 
In this respect, the principle of equity in sustainable development aims to circumvent the 
environmental versus development dichotomy.98 This principle is also clearly reflected in 
international treaty law on sustainable development. This is particularly evident in the UN 
                                                          
94 ‘Benefit’ in this context is to be understood in its broadest meaning as including, inter alia, economic, environmental, social 
and intrinsic benefit: International Law Association, ILA New Delhi Declaration of Principles of International Law Relating 
to Sustainable Development (2002), para 2.2. 
95 New Delhi Declaration of Principles of International Law Relating to Sustainable Development, International Law 
Association (ILA), ILA Resolution 3/2002, 6 April 2002, UN Doc. A/CONF.199/8 (9 August 2002) para 2.1-2.2. 
96 Segger and Khalfan, above n 1, 99. 
97 Laura Horn, ‘Emerging Trends in Sustainable Development: The International Initiatives’ (2002) Australian International 
Law Journal 24, 34. 
98 Simon Dresner, The Principles of Sustainability (Earthscan, 2nd ed, 2008) 2. 
40 
 
Convention on Biological Diversity
99
 and the 1992 UN Framework Convention on Climate 
Change.100 
 
Cordonier, Segger and Khalfan argue that whilst this principle guides a significant number of 
social and other treaties related to sustainable development, it has not yet been recognised as a 
customary rule. This is due in part to difficulties in identifying with certainty the needs of future 
generations and a lack of consensus between States on actual obligations between North and 
South related to distributional justice.101  
 
(c) The principle of common but differentiated responsibilities 
According to the New Delhi Declaration, this principle holds that the common responsibility 
of states for the protection of the environment lies at the national, regional, and international 
levels. Reference is specifically made to industrial concerns in the context of the ‘polluter pays’ 
principle.102 Sands notes that the origin of the principle of common but differentiated 
responsibilities lies in the application of equity in international law.103 This principle is to be 
achieved through cooperation between states and other relevant actors. All States are under a 
duty to co-operate in the achievement of global sustainable development and the protection of 
the environment. International organizations, corporations (including in particular transnational 
corporations), non-governmental organizations and civil society should co-operate in and 
contribute to this global partnership. Industrial concerns also have responsibilities pursuant to 
the polluter pays principle.104 
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Differentiation of responsibilities must be balanced by the need to take account of different 
circumstances, particularly with regard to each states’ historical contribution to the creation of 
a particular problem, as well as its ability to prevent, reduce and control the threat.105 Developed 
countries bear a special burden of responsibility in reducing and eliminating unsustainable 
patterns of production and consumption. They must also contribute to capacity building in 
developing countries, inter alia by providing financial assistance and access to environmentally 
sound technology.106 This principle has been incorporated into most international 
environmental treaties in the last ten years, with success. Two of the most successful examples 
of the operation of the principle are the Montreal Protocol107 and the UN Framework 
Convention on Climate Change on commitments which establishes the differentiated 
obligations of Annex I and non-Annex I Parties.108 However, Segger and Khalfan argue that 
while this principle guides a significant number of treaties related to sustainable development, 
it has not yet been recognised as a customary rule, due in part to a lack of consensus between 
States on the extent of greater responsibility required by developed countries.109 
 
(d) The Principle of the Precautionary Approach to Human Health, Natural Resources and 
Ecosystems 
A precautionary approach is central to sustainable development.  It commits States, 
international organizations and the civil society, particularly the scientific and business 
communities, according to their capability, to avoid human activity which may cause 
significant harm to human health, natural resources or ecosystems, including in the face of 
scientific uncertainty. According to this principle, where there are threats of serious or 
irreversible damage, lack of full scientific certainty must not be used as a reason for postponing 
cost-effective measures to prevent degradation. The principle is elaborated to include planning, 
                                                          
105 Ibid, 134. 
106 Bugge, and Voigt, above n 4,  170. 
107 Protocol on Substances that Deplete the Ozone Layer (Montreal), opened for signature 16 September 1987, 26 ILM 154 
(entered into force 1 January 1989). 
108 United Nations Framework Convention on Climate Change, opened for signature 9 May 1992, 1771 UNTS 107 (entered 
into force 21 March 1994) Preamble, art 3(1) and art 4. 
109 See also, Jarrod Hepburn and Imran Ahmad, 'The Principle of common but differentiated responsibilities' (Working Paper 
in the CISDL Recent Developments in International Law Related to Sustainable Development Serie, Centre for International 
Sustainable Development Law, 2005); Christopher D. Stone, 'Common but differentiated responsibilities in international law' 
(2004) American Journal of International Law 276 
42 
 
accountability for harm caused, environmental impact assessment, an appropriate burden of 
proof on the person carrying out the activity, a precautionary approach to risk management in 
decision making and appropriate precautionary measures when the absence of risk seems 
scientifically assured.110 Further procedural elements are elucidated including transparency111 
and use of up-to-date and independent scientific material.112  
 
This principle was not included in the Stockholm Declaration or the Rio Declaration.113 This 
element of sustainable development has been widely adopted albeit in various iterations 
including simply ‘precaution’ and a ‘precautionary approach’. Examples of these iterations are 
included in the Vienna Convention,114 the Montreal Protocol115 and the UN Framework 
Convention on Climate Change.116 Segger and Khalfan suggest that a good argument can be 
made that this principle is emerging as an international customary rule to address certain 
specific problems related to health, ecosystems and natural resources.117 
 
(e) The principle of public participation and access to information and justice 
Public participation is key to achieving sustainable development and good governance. This is 
because it is a condition of responsive, transparent and accountable governments as well as 
civil society organizations, such as industrial concerns and trade unions. According to this 
principle, public participation in the context of sustainable development requires effective 
protection of the human right to hold and express opinions and to seek, receive and impart 
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ideas. States also have a duty to ensure that individuals have appropriate access to appropriate, 
comprehensible and timely information concerning sustainable development without imposing 
undue financial burdens upon the applicants and with due consideration for privacy and 
adequate protection of business confidentiality.118 In this principle access to effective judicial 
or administrative procedures is required to be able to challenge measures and seek 
compensation
119. Furthermore, the active engagement of civil society and the vital role of 
women is recognised within the principle.120  
 
This principle is included in Agenda 21121 and the Johannesburg Declaration.122 There are three 
aspects to this principle. First, people should be offered the opportunity to participate in official 
socio-economic development decision-making processes and activities that directly affect and 
impact their lives and well-being. Second, in order to participate fully, the public must be 
provided with, or at least have access to, adequate information concerning the decision and 
activities of government. Third, those whose rights are affected by state decisions should have 
access to justice.123 
 
The 1998 Aarhus Convention on Access to Information, Public Participation in Decision-
making and Access to Justice in Environmental Matters
124
 is an example of an international 
legal instrument based on this principle. Many international human rights instruments also 
provide specifically for public participation, access to information, and access to justice, 
including through the UN Commission on Human Rights.125 Segger and Khalfan note that 
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participation, including access to information and justice, is one of the most recognized and 
operationalized principles of treaty law on sustainable development. However, they also note 
that it may only be emerging as an international customary obligation between States, as 
consensus has mainly focused on its relevance in national decision-making.126 
 
(f) The principle of good governance 
The New Delhi Declaration refers specifically to good governance and its necessity in relation 
to ‘the progressive development and codification of international law relating to sustainable 
development’.127 Good governance is based on respect for the rule of law, democracy, political 
accountability, and government flexibility and responsiveness for its citizens. According to the 
Declaration, States and international organisations must commit to adopting democratic and 
transparent decision-making procedures and financial accountability. They must also take 
effective measures to combat official or other corruption, respect due process in their 
procedures and observe the rule of law and human rights. Finally they must implement a public 
procurement approach according to the WTO Code on Public Procurement.128 The Declaration 
also note that non-State actors should be subject to internal democratic governance. This ensures 
effective accountability and encourages corporate social responsibility and socially responsible 
investment among actors. 
 
Good governance is specifically noted as a priority in the Johannesburg Plan of 
Implementation,129  the Johannesburg Declaration, the Millennium development goals and the 
Plan of Implementation of the Summit’.130 Good governance involves effective environmental 
management as an outcome as well as the processes by which it might be achieved.131 Such 
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processes include legal and policy frameworks, institutions, and standards and guidelines that 
support effective environmental regulation.132 There is a growing body of literature on the 
subject of good environmental governance as an essential element of sustainable 
development.133 
 
The main treaty in this area is the UN Convention Against Corruption,134 which is founded on 
international support for good governance. This convention notes in its preamble that 
corruption threatens the political stability and sustainable development of States. A 
commitment to good governance is also prominent in UN Convention to Combat 
Desertification.135 Article 3(c) lays out the principles of the treaty. Segger and Khalfan argue 
that while this principle is becoming increasingly influential in international discourse, it is 
doubtful that it would be recognized as a customary rule due to lack of consensus among States 
on its actual meaning, normative character and practical implication.136 
 
(g) The principle of integration and interrelation between social, economic and 
environmental objectives 
This is one of the key principles in achieving sustainable development. The New Delhi 
Declaration strongly emphasizes recent developments in achieving international consensus, 
such as in the need to recognise the social and human rights pillar of sustainable development. 
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This has been achieved essentially by advocating an integration principle which requires States 
to take social and human rights, as well as environmental priorities, into account in the 
development process.137 All levels of decision-making are targeted by this principle and 
emphasis is placed upon the interdependence of social, economic, financial, environmental and 
human rights aspects of principles and rules of international law relating to sustainable 
development.138 
 
Recognition of this principle also appears in numerous other instances including Principle 4 of 
the 1992 Rio Declaration,
139
 the 2002 Johannesburg Declaration
140
 and the Johannesburg 
Plan of Implementation (JPOI). 141 The principle is core to international treaties on sustainable 
development. It is reflected in the preamble of the UN Convention on Biological Diversity as 
well as in Article 6 on integrating conservation and use objectives in policies and plan.142 
Additionally it forms part of the Cartagena Protocol on Biosafety preamble where trade and 
environment regimes are referred to as mutually supportive.  
 
Segger and Khalfan suggest that this principle is highly likely to be recognized as a rule of 
customary international law. However, this requires the principle to be formulated as a norm to 
regulate sustainable development-related decision-making processes. As such States ‘must 
ensure that social and economic development decisions do not disregard environmental 
considerations and not undertake environmental protection without taking relevant social and 
economic implications into account’.143 
 
                                                          
137 Bugge, and Voigt, above n 4, 175. 
138 New Delhi Declaration of Principles of International Law Relating to Sustainable Development, International Law 
Association (ILA), ILA Resolution 3/2002, 6 April 2002, UN Doc. A/CONF.199/8 (9 August 2002) para 7 
139 Rio Declaration on Environment and Development, Report of the United Nations Conference on Environment and 
Development, UN Doc A/CONF.151/26 (Vol. I) (12 August, 1992) annex I principle 4. 
140 Johannesburg Declaration on Sustainable Development, Report of the World Summit on Sustainable Development, UN 
Doc A/CONF. 199/20 (4 September 2002). 
141 Ibid, para 2. 
142 United Nations Convention on Biological Diversity, opened for signature 5 June 1992, 1760 UNTS 79 (entered into force 
29 December 1993). 
143 Segger and Khalfan, above n 1, 102-109. 
47 
 
For a significant proportion of the global population a direct relationship exists between natural 
resources and their livelihoods. This is often coupled with the economic challenges and social 
inequities which challenges many societies. Thus, a policy focusing solely on ecological 
sustainability seems unjustifiably skewed. This thesis argues that sustainable development 
represents a more comprehensive policy goal for renewable energy governance in these 
situations. Consequently, a policy goal that isolates ecological sustainability from these social, 
cultural and economic aspects would be undesirable in so far as it obscures the reality. As a 
result, this thesis argues that sustainable development constitutes the most suitable paradigm 
for developing renewable energy governance systems. The next section discusses the 
implication of incorporating sustainable development as a policy goal for renewable energy 
governance. 
 
4 Implementing Sustainable Development for Renewable Energy 
The New Delhi Declaration on the Principles of International Law Relating to Sustainable 
Development144 provides a useful basis for determining the legal content and nature of 
sustainable development. The Declaration is based on seven main principles of international 
law, which are identified as key to ensuring the achievement of sustainable development. These 
are: 
a. The sustainable use of natural resources; 
b. The principle of equity and the eradication of poverty, 
c. The principle of common but differentiated responsibilities; 
d. The precautionary principle; 
e. The principle of public participation and access to information and justice; 
f. The principle of good governance; and 
g. The principle of integration and interrelationship particularly in relation to 
human rights and social, economic and environmental objectives 
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Although these principles are drawn from international law, the Declaration extends their 
application to a wider realm, by affirming that the principles should guide not only the 
interaction of states but also intergovernmental organizations, peoples and individuals, 
industrial concerns and other non-governmental organizations.145 The principles thus provide a 
basis for developing the substantive content of the notion of sustainable development. However, 
the question of the priority or weight that ought to be assigned to the different principles 
continues to present a challenge to the implementation of sustainable development.146 Different 
views exist on the issue of priority and relative importance of the different principles in the 
implementation of sustainable development. Some have argued that the central aspect of 
sustainable development is also dependent on its being a bottom-top approach and that thus the 
principle of participation should be granted most weight.147 However, this view has been 
contested on the basis that the outcomes resulting from a bottom-top approach to decision-
making are not necessarily consistent with ecological sustainability.148 
 
The absence of prioritization or weighting of the different international law principles for 
sustainable development does not hinder the implementation of the concept by legal 
frameworks. As shall be argued later in this thesis, the implementation of sustainable 
development through legal frameworks for renewable energy governance requires a 
deliberative process in which the different principles constituting sustainable development are 
balanced in the context of the circumstances. As noted by the ILA, the principle of integration 
and interrelationship is of particular significance, given that it represents the very essence of 
the concept of sustainable development.149 The principle of integration serves as a central point 
of reference, ensuring that an internal coherence is retained in the course of addressing the 
broad and multiple aspects considered in sustainable development.150 
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The substantive content of the concept of sustainable development can thus be determined from 
these international law principles of sustainable development. However, the question of how to 
develop legal frameworks that contribute to the achievement of sustainable development 
presents a challenge. Various tools have been proposed as mechanisms for achieving 
sustainable development. A recent tool proposed by the Rio+20 Conference on Sustainable 
development is that of the ‘green economy’.151 The notion of ‘green economy’ is used to refer 
to an economy that can ‘contribute to eradicating poverty as well as sustained economic growth, 
enhancing social inclusion, improving human welfare and creating opportunities for 
employment and decent work for all, while maintaining the healthy functioning of the Earth’s 
ecosystems’.152 
 
The notion of green economy is proposed as a new vision of economic growth that focuses on 
the intersection between environment and development for the achievement of sustainable 
development and eradication of poverty. The achievement of a green economy is dependent on 
the development of green economic policies. While these policies are not defined, the Rio+20 
Outcome document provides that green economic policies should: be consistent with 
international law; respect the national sovereignty of countries over their natural resources; 
consider the welfare of indigenous peoples and other local and traditional communities; 
enhance the welfare of vulnerable and marginalized groups; and mobilize the full potential and 
equal contribution of both men and women.153 
 
The move towards sustainable energy systems requires multi-level governance involving 
authorities from local levels, to the regional, national, supranational and global levels.154 A 
legal strategy to encourage a more sustainable development in the electricity generation sector 
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from the bottom-up requires well-designed policies and regulations that can successfully 
increase the consumption of renewable sourced electricity for sustainable development. 
 
C Renewable energy governance for sustainable development 
As noted above, renewable energy is essential for eradicating energy poverty, ensuring energy 
security and averting dangerous climate change. A review of the present state of renewable 
energy globally, and in Thailand specifically, in the following subsection demonstrates the 
challenges faced in the development of a renewable energy resource governance system for 
sustainable development. 
 
1 The State of Renewable Energy Resource 
The energy crisis in the 1970s, and the growing concern for climate change in the 1990s, has 
demonstrated that a transition to a low-carbon economy must take place rapidly, within a 
century at most.155 Renewable energy will therefore be a fundamental component of the low-
carbon future. Renewable energies are energy sources that are continually replenished by nature 
and derived either directly from the sun (in the case of thermal, photo-chemical, and photo-
electric), indirectly from the sun (such as in wind, hydropower, and photosynthetic energy 
stored in biomass), or from other natural movements and mechanisms of the environment (such 
as geothermal and tidal energy).156 Renewable energy technologies turn these natural energy 
sources into usable forms of energy-electricity, heat and fuels. These technologies can be 
substituted for conventional energy sources. They have the benefit of limiting damage to the 
environment, such as is caused by conventional electricity generation techniques, by going 
further than the inefficient end-of-pipe solutions for controlling greenhouse gas emissions.157  
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Renewable energy already contributes to emissions reductions in the power sector. Renewable 
power plants currently account for more than 22% of total global electricity generation.158 In 
2012 an estimated 3.1 Gt CO2 eq of emissions was avoided through renewable energy use. This 
is significant when compared to the emissions that would otherwise have occurred from fossil 
fuel-based power. While these avoided emissions come primarily from hydropower, the 
production of electricity from wind, solar and bioenergy sources have seen a spectacular 
increase over the past decade, driven by enabling policies and sharp cost reductions.  
 
Renewables are now established around the world as a mainstream source of energy.159 As of 
2014 renewable energy provided an estimated 19.2% of global final energy consumption. Of this 
total share, traditional biomass accounted for about 8.9%, and modern renewable energy (not 
including traditional biomass) increased their share slightly over 2013 to approximately 
10.3%.160 Although the use of renewable energy is rising rapidly, the share of renewables in 
total final energy consumption is not growing as quickly. In developed countries, energy 
demand growth is slow, and displacing the large stock of existing infrastructure and fuels takes 
time. In developing countries energy demand growth is rapid, and fossil fuels play a significant 
part in meeting this rising demand. In addition, the shift away from traditional biomass for 
heating and cooking to modern, more-efficient renewables and fossil fuels, while in general is 
a very positive transition, it reduces the overall renewable energy share.161 These “two worlds”, 
into which modern renewables are making inroads, present different political and policy 
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challenges, as well as different economic structures, financial needs and availabilities. These 
factors, and others, delay or advance renewable energy deployment.162 
 
In the case of Thailand 60% of Thailand’s primary commercial energy is from imports, with 
imported oil accounting for 70% of domestic oil consumption.163 To reduce this dependence on 
oil as well as reducing Thailand’s emissions of greenhouse gases, the national energy policy 
has an underlying objective of creating an ‘Energy-Sufficiency Society’. In order to address 
Thailand’s heavy dependence on imported oil, the government has established several policies 
to ensure a sufficient energy supply for the country’s development and to reduce its reliance on 
oil imports.164 At present alternative energy accounts for only about 11.9% of Thailand’s overall 
energy use. The government’s target is to raise this to 30% by 2036.165 
 
This brief overview of the state of renewable energy sources thus confirms the need to address 
renewable energy governance for sustainable development. The following section analyses the 
role of law in implementing sustainable development through a renewable energy governance 
framework. 
 
2 Renewable energy governance and law 
The legal system constitutes an important part of renewable energy governance. A brief 
examination of notions of renewable energy governance provides a useful basis for the 
subsequent analysis of the role of law and regulation in development of renewable energy 
governance for sustainable development.  
 
The word ‘governance’ is broad term still in the process of evolution and thus has no universally 
accepted definition. The Commission on Global Governance defines the term as ‘the sum of 
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many ways individuals and institutions public and private, manage their common affairs’.166 
According to this definition, the Commission acknowledges that governance is a continuing 
process in which diverse, and in some cases conflicting, interests can be accommodated. The 
process of governance encompasses tools such as laws and regulations and other initiatives that 
may be useful in achieving the intended outcome.167  Governance thus includes not just formal 
institutions and regimes but also informal arrangements which are considered useful for 
regulation.168 
 
The above notions of governance have influenced energy systems, though the term has recently 
been applied to renewable energy resources. In the last twenty-five years, societal goals with 
respect to energy development and use have been characterised by the effort to find the right 
balance between environmental protection and the use of energy for human development.169 
As established previously, the concept of sustainable development increasingly serves as a 
unifying philosophy of all the efforts to achieve environmental sustainability in the course of 
using natural resources for achieving economic development. There is thus global consensus 
on the need to pursue sustainable development in energy governance and to govern energy 
effectively so as to achieve sustainable development. A sustainable energy system will require 
new thinking and new systems – essentially a transformation in terms of production, delivery 
and consumption of energy. If the goals are to raise living standards, provide access to modern 
energy services, use energy more efficiently, protect the global environment and ensure reliable 
energy supplies, then green growth must play a key role.170 
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The paradigm of sustainable energy systems has also served to bring together a complex 
‘energy trilemma’ involving the competing demands of energy security, climate change 
mitigation and (particularly in developing countries) energy poverty.171 The current energy 
system is highly dependent on fossil fuels, the combustion of which accounted for 84% of global 
greenhouse gas emissions in 2009. Global demand for energy is rapidly increasing due to 
population and economic growth, especially in large emerging countries. These countries will 
account for 90% of energy demand growth up to 2035. At the same time, nearly 20% of the global 
population lacks access to electricity. A major transformation is required in the way we 
produce, deliver and consume energy.172 Since energy production and consumption accounts 
for some two-thirds of greenhouse gas emissions, what is needed is an energy revolution 
involving the transformation of the energy sector from a high to a low carbon economy.173  
 
The move towards sustainable energy systems requires multi-level governance involving 
authorities from local levels, to the regional, national, supranational and global levels.174 As the 
International Energy Agency (IEA) and others have recognized,175 such a revolution can only 
be achieved through effective energy governance176 and such governance must take place not 
just at the national level but also globally, given the extent of collective action challenges that 
are beyond the capacity of individual nation States to solve.177 In developing countries the 
existence of multi-level governance in the renewable energy sector is especially pertinent. 
Institutions involved include international financial agencies and non-governmental 
organisations, which provide financial and technical assistance and contribute to the design and 
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implementation of sustainable energy systems.178 Governance is thus recognised as the key that 
links national policy making with policy implementation relating to sustainable energy 
system.179  
 
In 2009 the IEA called for an ‘energy revolution’ involving radical action by governments at 
national and local levels, and through participation in coordinated international mechanisms. 
Fundamental to achieving such a revolution is the role of government. As the IEA has pointed 
out: 
Governments hold the key to changing the mix of energy investment. The policy and 
regulatory frameworks established at national and international levels will determine 
whether investment and consumption decisions are steered towards low carbon 
options.180  
 
The transition to extensive renewable energy use is a key instrument for the passage towards a 
more sustainable energy system. The legal and regulatory architecture of national, regional and 
global energy governance has been transformed in order to respond effectively to this goal. In 
particular renewable energy governance has being enhanced with the formation of a series of 
instruments and institutions committed to promote the appropriate expertise for a regulatory 
and legislative framework to ensure the further expansion and deployment of renewable 
energy.181 
 
Against this backdrop, the role of law distinguishes between the procedural elements and the 
substantive elements of sustainable development. The procedural elements relate to how 
sustainable development may apply to a particular proposed development, while the 
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substantive elements refer to the implementation of sustainable development objectives.182 
Both contribute to the achievement of sustainable development in so far as the law provides a 
coherent structure that ensures the coordination and proper working of the multiple actors in 
the deliberation process and determines the best course of action to bring about sustainable 
development.183 In their various dimensions law, regulation and governance will be 
fundamental in achieving an energy sector-led, low carbon transformation. To achieve this 
transformation, it will be necessary to address separately action that can be taken within the 
nation state and that which can only be achieved regionally and globally.184  
 
The next section is concerned first with the role of law and in stimulating the use of renewable 
energy for development, and to eradicate extreme poverty. The emphasis here will be more on 
the international legal framework for renewable energy. 
 
3 International Legal Frameworks for Renewable Energy 
Energy use is indispensable to human life. However, the primary driver of the increase in global 
average temperatures over the past 50 years, due to increases in anthropogenic greenhouse gas 
(GHG) concentration is fossil fuel consumption. It accounts for 80 per cent of global energy 
consumption.185 Many of the current twenty-first-century concerns around transitioning to a 
lower carbon economy could be seen emerging at the close of the twentieth century. Sustainable 
development, and its implications for energy consumption and use, is one example.186 
Increasing reliance on renewable forms of energy as new technologies emerge is another. This 
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section aims at the study of certain legal frameworks in the establishment of renewable energy 
governance principles.  
 
Renewable energy has always been an agenda item at the global environmental conferences 
convened by the UN and at other international fora. In order to have a full picture of the extent 
of international legal development on this this matter, the first step is to weigh the interest that 
the international community has collectively given to the use of renewable energy by means of 
soft international law. Soft international law generally refers to non-legally binding obligations 
or norms and includes principles, policies and conference resolutions adopted by non-state 
actors.187 In some circumstances, however, States have decided to bind themselves to rules 
directly addressing renewable energy. Some of these concerns have developed in the form of 
new international rules and techniques, such as what emerged at the conclusion of the 1992 
United Nations Framework Convention on Climate Change Convention
188
 and the 1997 Kyoto 
Protocol
189
 with its flexibility mechanisms. 
 
(a) Global Energy Policy for Sustainable Development: Soft Law Normativity 
The international community increasingly relies upon ‘soft’ international law to address global 
issues that are not easily attended to by the traditional international legal order, such as through 
legally binding instruments.190 A well-established undercurrent of international environmental 
law principles, while often indeterminate and not directly applicable to renewable energy 
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generation, has nonetheless indirectly influenced renewable energy policy.191 Through 
widespread State practices, certain principles such as the ‘no harm rule’ have crystallised into 
customary international law.192 However, the legal status of most principles relevant to 
renewable energy activities, including precaution and polluter pays, remain contested.193  
 
In 1981, renewable energy was directly addressed at the international/global level for the first 
time through intergovernmental policy by the UN. The UN was newly ‘convinced’ at the time 
of its social and economic importance.194 While of modest initial impact, this policy planted 
the seed for the eventual establishment of the Committee on the Development and Utilization 
of New and Renewable Sources of Energy.195 Of greater guidance to alternative energy policy 
development was the period of sustainable development that followed the 1987 Bruntland 
report by the World Commission on Environment and Development. This report was 
considered a milestone of international environmental law, providing a first definition of 
sustainable development. It also labelled the ‘untapped potential’ of renewable energy and 
advocated that renewable energy should be the ‘foundation of the global energy structure during 
the 21st Century’.196 
 
At the 1992 Rio Conference on Environment and Development, which produced the principles 
shaping in the Rio Declaration, only a few of these principles are relevant to the renewable 
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energy sector.197 Principle 2 combines the sovereign right of States to exploit their resources 
with the prohibition of transboundary harm. Additionally, of particular relevance are Principle 
17, focused on environmental impact assessments (EIA), and Principle 10, focused on access 
to justice and information in environmental matters. These Principles consider disputes 
involving the generation of energy from renewable energy sources. The non-binding Agenda21, 
a product of the same conference, made an early energy policy request of governments, namely 
that they promote renewable energy research and technology transfer, including a review of 
the energy supply mix.198 
 
Following on from the Rio conference, global climate change and energy were once again 
addressed by the international community at the 2002 World Summit on Sustainable 
Development (WSSD).199 In the WSSD, energy was identified as one of the areas requiring 
further efforts in order to fully implement Agenda21. To this end, the ‘Water, Energy, Health, 
Agriculture and Biodiversity Working Group’ (WEHAB-WG) was formed and they proposed 
‘A Framework for Action on Energy’200 marking renewable energy as a key driver of 
sustainable development. The role of energy in achieving sustainable development has since 
received increased attention and the ninth session of the commission for Sustainable 
Development (CSD-9), held in April 2001, focused explicitly on energy. The session highlighted 
the role of energy and its links to the three pillars of sustainable development, namely social, 
economic and environmental considerations. The decisions taken at CSD-9 provided a 
foundation upon which to establish a blueprint for creating energy pathways for sustainable 
development at the World Summit on Sustainable Development. 
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In 2002, renewable energy was linked, for the first time, to energy security, climate change and 
sustainable development by intergovernmental policy,201 which then drove international action 
on renewable energy. Spurred on by an express renewable energy political agenda,202 over 118 
countries went on to implement domestic renewable energy laws and policies to varying 
degrees. Of lasting impact to international renewable energy law and policy was the first major 
non-binding international instrument to emerge from this movement, the Johannesburg Plan of 
Implementation (‘Johannesburg Plan’).203 While arguably lacking specificity, Clause 20 of the 
Plan of Implementation deals specifically with energy, calling upon governments, as well as 
relevant regional and international organisations and other relevant stakeholders, to implement 
the recommendations and conclusions of the CSD-9 concerning energy for sustainable 
development. The text of the Plan requires, more specifically, that actions be taken at all levels 
to: 
‘(c) Develop and disseminate alternative energy technologies with the aim of giving a 
greater share of the energy mix to renewable energies … 
(e) … With a sense of urgency, substantially increase the global share of renewable 
energy sources with the objective of increasing its contribution to total energy 
supply’.204 
With renewable energy mentioned 12 times, the Johannesburg Plan remains the most extensive 
soft law instrument supporting renewable energy development, implementation, technology 
transfer and commercialisation.205 Despite its lack of specific targets or binding principles, as 
discussed by Adrian Bradbrook and Ralph Wahnshafft,206 the Johannesburg Plan embedded in 
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the international consciousness the need to ‘[delink] economic growth and environmental 
degradation’.207 Arguably, the Johannesburg Plan sought to elevate some aspects of domestic 
energy activity to a level of international concern. 
 
During its 14th and 15th sessions, the Commission on Sustainable Development increased its 
influence over international energy law, particularly through encouraging the use of renewable 
energy to combat climate change.208 Of particular significance was its call for ‘time-bound 
targets for renewable energy’,209 which was ultimately unsuccessful due to disagreements over 
the proposed text. David Hodas condemns that outcome as demonstrating an absence of global 
commitment to an energy-based response to climate change.210 Whether this is the case or not, 
the global attitude towards renewable energy has improved since the emergence of the 
influential World Solar Programme of 1996–2005,211 and the UNSG, UNGA and UN Economic 
and Social Council have continued to stress the urgent need to increase the share of renewable 
energy in the global energy supply mix,212 most notably through the Sustainable Energy for All 
(‘SE4ALL’). 
 
Although in reality the UNGA can only make recommendations,
213
 by virtue of its role and 
State membership it can provide significant normative weight to an issue. Its most significant 
contribution in the recent history of renewable energy policy was the Sustainable Energy for 
All (‘SE4ALL’) initiative214 which was created in 2011 by the UN Secretary-General to pursue 
                                                          
207 Plan of Implementation of the World Summit on Sustainable Development, Report of the World Summit on Sustainable 
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212 Promotion of New and Renewable Sources of Energy: Report of the Secretary General, UN GAOR, 64th sess, Agenda 
Item 55(i), UN Doc A/64/277 (11 August 2009) 1, 19 [37]  
213 Charter of the United Nations art 10. 
214 The Sustainable Energy for All initiative is a multi-stakeholder partnership between governments, the private sector, and 
civil society launched by the UN Secretary-General in 2011 with the aims to improve the lives of the poorest and most 
vulnerable people by ensuring universal access to modern energy services, increasing the share of renewable energy sources 
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three major interlinked objectives by 2030: (1) ensure universal access to modern energy 
services; (2) double the global rate of improvement in energy efficiency and (3) double the share 
of renewable energy in the global energy mix. Further, the resolution by the UN General 
Assembly declaring 2012 as the International Year of Sustainable Energy for All
215
 was 
successfully implemented with many activities and commitments promoting a sustainable 
energy future. In 2014, the resolution by the UN General Assembly declaring 2014-2024 the 
United Nations Decade of Sustainable Energy for All
216
 entered into effect with the 
establishment of several technical hubs around the world to accelerate the objectives of this 
Sustainable Goal’s initiative. By request of the UNGA, the UNSG followed up with the global 
challenge of SE4ALL, calling for a global energy ‘transformation’, a global energy strategy and 
‘specific but meaningful targets’ for renewable primary energy production.217 This challenge, 
which envisages bottom-up domestic action to achieve top-down overarching international 
goals,
218
 is not legally binding on States but is poised to advance international dialogue and 
inspire action. Depending on the outcome of the intergovernmental panel’s consideration of 
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possible global sustainable development goals,
219
 SE4ALL could yet find itself cloaked in 
some form of binding international law.  
 
Also, in 2015 the UN General Assembly proposed a set of Sustainable Development Goals 
(SDGs)220 which included a dedicated and stand-alone goal on energy which recognised the 
importance of renewable energy in SDG 7 calls to ‘ensure access to affordable, reliable, 
sustainable and modern energy for all’. This goal confirms the intricate linkage between 
renewable energy and sustainable development. 
 
The above section has emphasised the increasingly prevalent role of international soft law and 
policy, supplemented by UN activity, in guiding the normative development of renewable 
energy policies. While most instruments and decisions are not legally binding, their influence 
has propelled renewable energy onto the international political agenda and has achieved 
considerable international backing for SE4ALL. The following section will examine the degree 
to which binding international law furthers the renewable energy transformation. 
 
(b) Climate change regime: hard law 
The international climate change regime is an example of multilateral standard-setting 
developed in response to international collective action on this issue.221 It establishes legally 
binding international obligations through treaties, or ‘hard’ international law.222 These 
obligations relate to domestic activities, namely the use and consequences of energy 
generation, which have an impact on the earth’s atmosphere and natural processes. This section 
evaluates the extent to which the regime imposes legal obligations upon states’ domestic 
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primary energy production, specifically regarding renewable energy, as a mechanism to 
address climate change. It argues that the constitutive convention, regulatory protocols and 
subsequent international negotiations give insufficient attention to the direct regulation of 
renewable energy.223 Rather, the present regime presents a missed opportunity for real and 
effective climate action and could even be an obstacle to achieving sustainable energy system. 
(i) The United Nations Framework Convention on Climate Change (UNFCCC) 
In 1988, the UNGA acknowledged that climate change is a ‘common concern of mankind’.224 
This precipitated the 1992 United Nations Framework Convention on Climate Change 
(‘UNFCCC’).225 This moment marked an international acknowledgement that fossil fuel-based 
energy production and consumption, among other things, is both a source of climate change 
and part of its ‘solution[s] for adaptation and mitigation’.226 Yet the UNFCCC’s direct regulatory 
role in minimising damage to the atmosphere and natural processes is limited. To date there is 
no overarching legal framework on the ‘law of the atmosphere’ which could be considered akin 
to the law of the sea.227 This is despite the International Court of Justice holding that the 
atmosphere is not an ‘abstraction’228 and the UN Security Council considering the link between 
climate change and international peace and security.229 
 
As a framework convention, the UNFCCC mandates few detailed obligations for State parties, 
and even fewer specifically related to energy.230 The primary obligation under the UNFCCC is 
to establish an inventory of GHG emissions and to develop national or regional measures to 
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mitigate climate change.231 In doing so, State parties are ‘guided’ by principles of international 
environmental law including intergenerational equity, precaution and sustainable development, 
according to their common but differentiated responsibilities.232 While such principles may 
encourage domestic renewable energy uptake, they are not legally binding per se. Rather, such 
principles depend upon the interpretation and good faith implementation of the UNFCCC 
treaty.233 
 
In fact, the purpose of the UNFCCC is to allow State parties the freedom to choose domestic 
measures that advance the ‘ultimate objective’ of reducing and stabilising atmospheric GHG 
emission levels so as to prevent dangerous anthropogenic climate change.234 Renewable energy 
is not expressly mentioned in the UNFCCC. The closest approximation is a vaguely worded 
obligation to ‘promote and cooperate in the development, application and diffusion’ of 
technologies that ‘control, prevent or reduce’ emissions in sectors including the energy sector. 
This text was agreed on during UNFCCC negotiations because ‘[o]il-producing states such as 
Saudi Arabia and Kuwait objected to the regulation of sources’ of emission235 and the US 
strongly resisted emissions timetables and targets that could potentially impact domestic fossil 
fuel use.236 
 
In 2009, developing countries agreed to take Nationally Appropriate Mitigation Actions 
(NAMAs) to address the urgent need to reduce global emissions. NAMAs are defined in two 
ways. They are defined at the national level as a voluntary, over-arching pledge for mitigation 
and as individual actions prepared under the umbrella of the National NAMA. Thailand is the 
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58th developing country to voluntarily submit its National NAMA through a formal letter 
declaring its intent to achieve ambitious mitigation in line with national development plans. 
Thailand’s National NAMA proposes action in the energy and transportation sectors to reduce 
emissions between 7 to 20 percent below projections for 2020. The named measures include 
renewable and alternative energy sources, energy efficiency improvements, bio-fuels in 
transportation, and a sustainable transit system.237 
 
(ii) The Kyoto Protocol 
While the UNFCCC provides structure and guidance for domestic action, the Kyoto Protocol 
to the United Nations Framework Convention on Climate Change (‘Kyoto Protocol’) prescribes 
legally binding quantified emission limitation or reduction commitments for states parties 
listed in annex B.238 State parties were required to individually or jointly reduce GHG emissions 
by at least five per cent below 1990 levels during the first commitment period of 2008-2012.239 
To achieve this target, annex B states parties are legally obliged (‘shall’) to implement domestic 
policies, but have discretion (‘such as’) over policy choice. For example, the Kyoto Protocol’s 
sole reference to renewable energy is in article 2(1)(a).240 This is a non-exhaustive list of eight 
non-binding policy options, which suggests that State parties research, develop, promote and 
increase the use of new and renewable forms of energy.241 Despite the lack of binding 
obligations to use renewable energy (and energy efficiency), in practice, 45 million tonnes of 
carbon dioxide CO2 equivalent have been abated using these clean technologies. These 
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reductions can be attributed to projects established through the Kyoto Protocol’s flexibility 
mechanisms, in particular the clean development mechanism.242 In addition, funds have been 
established to increase the number and value of public–private partnerships on renewable 
energy.243  
 
The global climate change regime has evolved considerably since the UNFCCC and Kyoto 
Protocol were established. It has spawned, amongst other things, the Copenhagen Accord. This 
Accord pledged to keep global temperature increases below 2°C and established tracks to 
negotiate long-term cooperative action for ‘deep cuts’ in GHG emissions.244 Regrettably, despite 
creating nationally appropriate mitigation actions and pledged targets,245 binding renewable 
energy obligations in more recent formal documents are sparse. This position persists, 
notwithstanding the ‘emission gap’, or more accurately the chasm, of 12–9 gigatonnes of CO2 
between the GHG emission reduction pledges made since Copenhagen and Cancun and those 
scientifically required to stay below 2°C.246 This gap was noted with ‘grave concern’ in 2011, 
when states parties agreed to establish a new global platform with ‘legal force’ to enhance 
ambition and action on GHG emissions reductions. This resulted in the Ad Hoc Working Group 
on the Durban Platform for Enhanced Action (‘ADP’).247 
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The present international legal architecture on climate change addresses the consequences of 
energy activities. In effect, the international community is seeking a cure for climate change 
while allowing states to choose their own remedy. This approach willingly and knowingly 
allows the global situation to worsen.248  
 
As Steven Ferrey argues, renewable energy has largely been ignored in climate change law, to 
the disadvantage of developing states.249 Both the UNFCCC and Kyoto Protocol promote 
sustainable development goals, but neither mandate renewable energy obligations.250 A general 
commitment to the development of renewable energy sources was proposed at the beginning 
of negotiations for the UNFCCC, but was eventually ruled out.251 In light of modern climate 
science and the above discussion (especially Part 3.3.2 A) and the burgeoning renewable energy 
soft law since 2002 including SE4ALL), it is perhaps increasingly possible to argue for 
employing article 31(3)(c) of the Vienna Convention on the Law of Treaties252 to interpret 
climate change obligations. Informed by an evolutionary (rather than isolationist) perspective 
that takes into account the wider context and developments in international law,253 such an 
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approach might imply a positive obligation under UNFCCC articles 4 (1)(b)-(c) and 4 (2)(a)254 
and Kyoto Protocol article 2(1)(a).255 Such obligation would be to develop and adopt national 
laws and policies that increase the share of renewable energy in the domestic and international 
energy supply mix. This approach could equally apply to other forms of clean technology. 
 
Such an approach to interpretation, which is in principle supported by international 
jurisprudence,256 though not without challenge, would significantly advance the object and 
purpose of the climate change regime. It would further and facilitate systemic integration and 
coherence between different but related areas of international law.257 Unless the climate change 
regime is ‘self-contained’,258 at a minimum the sustainable development discourse may lend 
some normative weight to the increased use of renewable energy. Without modification, the 
existing regime’s superficial engagement with the issue of energy generation is likely to prove 
inadequate to effectively mitigate climate change. 
 
(iii) Paris Agreement 
In December 2015, 195 nations and the European Union reached a binding agreement at 
COP21 (the United Nations conference on climate change) to keep global warming in check  
with the adoption of an historic agreement on climate change. The Paris Agreement259 has three 
main goals.  Firstly, it aims to hold the increase in the global average temperature to well below 
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2°C above pre-industrial levels and pursue efforts to limit the temperature increase to 1.5°C 
above pre-industrial levels. Secondly, it seeks to increase the ability to adapt to the adverse 
impacts of climate change and foster climate resilience and low greenhouse gas emissions 
development, in a manner that does not threaten food production. Thirdly, it seeks to ensure 
that finance flows consistent with a pathway towards low greenhouse gas emissions and 
climate-resilient development.260 With respect to climate change mitigation, parties aim to 
reach global peaking of greenhouse gas emissions as soon as possible.  Further, parties must 
undertake rapid reductions so as to achieve a balance between anthropogenic emissions by 
sources and removals by sinks of greenhouse gases in the second half of this century. This must 
be done on the basis of equity, and in the context of sustainable development and efforts to 
eradicate poverty.261  These general commitments welcome development. However, the key 
commitments to reduction for national determined contribution (NDCs) are not legally binding. 
 
The Paris Agreement managed to transform the international negotiations from a distributional 
conflict over legally binding targets into a bottom-up process of voluntary mitigation pledges. 
Significantly, the Paris Agreement also includes a long-term emissions goal, a key demand by 
civil society groups and developing countries.262 In order to achieve long-term emissions 
reductions, the Paris Agreement obliges parties to submit pledges, so-called ‘nationally 
determined contributions’ (NDCs), on a regular basis. It is this reliance on countries’ voluntary 
climate change policy ambition that marks the most significant departure from the Kyoto 
Protocol approach. Rather than establishing a set of quantitative emissions reductions that are 
internationally agreed, the Paris Agreement sidesteps the distributional conflict inherent to the 
Kyoto Protocol negotiation by leaving it to individual countries to determine how much they 
wish to contribute to the collective mitigation effort.263 The Paris Agreement includes all 
countries in its mitigation effort whereas the Kyoto treaty placed obligations on the Annex I 
(industrialized) countries to reduce emissions. The current agreement is based on nationally 
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determined contributions and balances the highest possible ambition, with common but 
differentiated responsibilities and respective capabilities, in the light of different national 
circumstances.264 
 
The main mechanism for raising the level of ambition with regards to the climate regime will 
be a regular review of progress made towards the agreement’s temperature goal.265 The outcome 
of these reviews is meant to inform parties as they formulate future NDCs, with a view to 
‘updating and enhancing’ their pledges. By establishing a system of mandatory national 
reporting, the Paris Agreement makes transparency a key regulatory instrument aimed at 
building trust between the parties and enabling them to review the implementation of national 
pledges.266  
 
The 2015 United Nations Climate Conference in Paris was a watershed moment for renewable 
energy. This agreement hastened the trend towards the end of the fossil fuel era and will serve 
to further accelerate the growth of clean energy.267 It reinforced what advocates have long 
argued: that a rapid and global transition to renewable energy technologies offers a realistic 
means to achieve sustainable development and avoid catastrophic climate change. Now that 
renewable energy is recognised as central to achieving climate and sustainability objectives, 
the challenge facing governments has shifted from identifying what needs to be done, to how 
best to achieve it.268 
 
Thailand, as a developing country is highly vulnerable to the impacts of climate change. It has 
so far communicated its (intended) nationally determined contribution (NDC) to be the reduction 
                                                          
264 United Nations Framework Convention on Climate Change (2015), Adoption of the Paris Agreement, 21st Conference of 
the Parties, FCCC/CP2015/L.9 art 4 
265 First interim, known as the ‘facilitative dialogue’, will take place in 2018 and the first formal review, referred to ‘global 
stocktake’, is scheduled in 2023 with subsequent iterations every five years thereafter. See, United Nations Framework 
Convention on Climate Change (2015), Adoption of the Paris Agreement, 21st Conference of the Parties, FCCC/CP2015/L.9 
art 14. 
266 United Nations Framework Convention on Climate Change (2015), Adoption of the Paris Agreement, 21st Conference of 
the Parties, FCCC/CP2015/L.9 art 13. 
267 Climate Council, Paris COP21: Key Issues for the New Climate Agreement: Briefing Pater, 2 
<https://www.climatecouncil.org.au/uploads/de494149f16b3b235d8fa74fb8a9c52d.pdf> 
268 International Renewable Energy Agency, Road map for renewable energy future, (International Renewable Energy 
Agency, 2016) 3. 
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of its greenhouse gas emissions by 20 percent from the projected business-as-usual (BAU) level 
by 2030.269 The level of contribution could increase up to 25 percent, subject to adequate and 
enhanced access to technology development and transfer, financial resources and capacity 
building support through a balanced and ambitious global agreement under the United Nation 
Framework Convention on Climate Change (UNFCCC).270 
 
(c) Actors and Institution 
Making the transition to a low carbon economy based on renewable energy electricity a reality 
requires engagement and governance by multiple stakeholders. The number of non-state actors 
with broad or narrow mandates related to energy and renewable energy has increased 
dramatically since the WSSD. The participation of these non-State actors may also vary in terms 
of their formality, openness and international or regional scope. This section firstly looks at one 
particular actor that has influenced the development of international law related to energy: UN-
Energy. It then examines in detail the mandate and potential of one international organisation 
pertinent to renewable energy governance: the International Renewable energy Agency 
(IRENA). These two entities are the newest and most immediately relevant to international 
renewable energy cooperation. 
 
(i) Non-state actors: Shaping Energy Policy 
The number of non-State actors that influence the development of international law related to 
energy, as well as contributing to its fragmentation, has increased significantly in recent 
years.271 The array includes non-governmental organisations (for example Renewable Energy 
and Energy Efficiency Partnership, Renewable Energy Policy Network for the 21st Century), 
                                                          
269 Office of Natural Resources and Environmental Policy and Planning, Ministry of Natural Resources and Environment . 
2015. Intended Nationally Determined Contribution and Relevant Information. 
<http://www4.unfccc.int/submissions/INDC/Published%20Documents/Thailand/1/Thailand_INDC.pdf>   
270 Office of Natural Resources and Environmental Policy and Planning, Ministry of Natural Resources and Environment . 
2015. Intended Nationally Determined Contribution and Relevant Information. 
<http://www4.unfccc.int/submissions/INDC/Published%20Documents/Thailand/1/Thailand_INDC.pdf> 
271 Arghyrios A Fatouros, ‘An International Legal Framework for Energy’ (2007) 332 Recueil des Cours, 378–9, 398–9; 
Redgwell, above n 226, 19; Ellen Hey, ‘International Institutions’ in Daniel Bodansky, Jutta Brunnée and Ellen Hey (eds), The 
Oxford Handbook of International Environmental Law (Oxford University Press, 2007) 749, 755–60. 
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political conferences ( the International Energy Forum, the World Future Energy Summit, the 
Group of Twenty Finance Ministers and the Central Bank Governors, and the G 8(( , 
international organisations (IRENA, OECD and the International Energy Agency (IEA)272 and 
UN agencies and programmes (UN-Energy, UN Environment Programme, UN Development 
Programme, the World Bank). International financial institutions in particular now play a 
crucial role in transitioning to a low-carbon economy.273 
 
The intergovernmental International Conference for Renewable Energy series, established in 
2004 in Bonn,274 is of particular significance. The Conference advocated for and contributed to 
the progression of domestic renewable energy policy by raising awareness and facilitating the 
global exchange of policy and technology experience.275 It expressly declared the centrality of 
renewable energy to the contemporary international community, namely that they, 
 
[A]gree to build upon the results and agreements reached at the Earth Summit … the 
Millennium Declaration and the Millennium Development Goals … and the World 
Summit for Sustainable Development … reaffirm their commitment to substantially 
increase with a sense of urgency the global share of renewable energy in the total energy 
supply.276 
 
Similar intentions were encapsulated in declarations made at the 2005 Beijing, 2008 
Washington and 2010 Delhi Conferences, although attendance at some of the conferences was 
affected by the global financial crisis, These declarations of intentions have resulted in 
                                                          
272 Since 2005 when the International Energy Agency’s mandate expanded: see Antonia Gawel et al, G-20 Clean Energy, and 
Energy Efficiency Deployment and Policy Progress (International Energy Agency, 2011), 3 [11(a)]. 
273 UNSG Report 2009, UN Doc A/64/277, 21 [43]. On the democracy deficit of international organisations: see generally 
Daniel Bodansky, ‘The Legitimacy of International Governance: A Coming Challenge for International Environmental Law?’ 
(1999) 93 American Journal of International Law 596. 
274 Renewable Energy Policy Network for the 21st Century, Renewables 2004, Renewable Energy Policy Network for the 
21st Century <http://www.ren21.net/REN21Activities/IRECs/Renewables2004.aspx> 
275 For a circumspect assessment of the conference outcomes, see Bernd Hirschl, ‘International Renewable Energy Policy — 
Between Marginalization and Initial Approaches’ (2009) 37 Energy Policy, 4411–12. 
276 International Conference for Renewable Energies, ‘Political Declaration’ (Declaration, 4 June 2004) 
<http://www.ren21.net/Portals/0/documents/irecs/renew2004/Political_declaration_final.pdf> (emphasis in original). See also 
International Conference for Renewable Energies, ‘List of Commitments: International Action Programme’ (30 August 2004) 
<http://www.ren21.net/Portals/0/documents/irecs/renew2004/List_of_Actions_and_Commit 
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hundreds of voluntary pledges for action on renewable energy.277 At the Abu Dhabi Conference 
in January 2013, 160 ministers welcomed the SE4ALL initiative and declared that they ‘will 
continue to pursue its combined goals of providing access to modern energy services for all, 
doubling the share of renewable energy, and doubling energy efficiency by 2030.278 They also 
‘support(ed) the unanimous declaration’ of the Decade of Sustainable Energy for All, 
underscoring ‘the need for increased use of renewable sources of energy’.279  
 
These sustained ministerial statements, spanning multiple years, are examples of State practices 
that appear to evince a consistent intention to increase renewable energy use. It is less apparent 
whether they also show a belief that such practice is ‘rendered obligatory by the existence of a 
rule requiring it’.280 Nonetheless, the normative influence of these statements is considerable 
and demonstrative of the direction of international renewable energy discourse and policy. 
 
The UN’s constitutive document, the UN Charter, does not expressly articulate a mandate or 
purpose for the organisation in relation to energy and the environment.281 However, energy is 
said to fall within the UN’s broad purpose and general competence.282 The UN has established 
over 40 disparate programmes related to energy, providing US $16  billion in funding, with 
US4$ billion dedicated to renewable energy projects.283 In 2004, UN-Energy was established 
as a mechanism for inter-agency collaboration across those programmes.284 Its specific aim is 
to promote ‘system-wide’ coherence in the field of energy, including renewable energy, 
                                                          
277 National Development and Reform Commission, People’s Republic of China, Beijing Declaration on Renewable Energy 
for Sustainable Development (9 November 2005) <http://en.ndrc.gov.cn/newsrelease/t20051109_49228.htm>; Washington 
International Renewable Energy Conference, ‘WIREC 2008’ (Report, Conference 2008) <http:// 
www.acore.org/images/uploads/WIREC_Report.pdf>; Delhi International Renewable Energy Conference, ‘DIREC 
Declaration’ (Declaration, 29 October 2010) <http://www.direc2010.gov.in/pdf/DIREC-Declaration.pdf>. 
278 ‘Declaration of the Abu Dhabi International Renewable Energy Conference’ (Declaration, 17 January 2013) [6] 
<http://www.ren21.net/Portals/0/documents/ADIREC/ADIREC%20Declaration%20--%20final%20--%2017%20Jan%202013.pdf>. 
279 Ibid. 
280 North Sea Continental Shelf [1969] ICJ Rep 3, 44 [77]. 
281 Charter of the United Nations art 1(1), (3). 
282 Ibid, arts 1, 55, 66. 
283 Alain Lafontaine et al, ‘Delivering on Energy: An Overview of Activities by UN-Energy and its Members’ (Report, United 
Nations, 2010) 2. 
284 Ibid, 4. See also UN-Energy, UN-Energy Terms of Reference <http://www.un-energy.org/about/terms-of-reference/>. 
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especially in relation to activities in response to the WSSD.285 UN-Energy’s mandate stops short 
of facilitating intergovernmental renewable energy cooperation. That role is fulfilled by 
IRENA. 
 
(ii) International Renewable Energy Agency (IRENA) 
Historically, there has been no international or intergovernmental process to promote, ‘host or 
facilitate dialogue’ on energy issues.286 With the opening of IRENA on 4 April 2011, this gap 
has been partially filled.287 As of 1 August 2017 IRENA had 152 members and 28 States have 
started the formal process of becoming Members.288  
 
The scope of IRENA’s express mandate includes promoting widespread, increased adoption 
and ‘sustainable use of all forms of renewable energy’.289 Being ‘a centre of excellence for 
renewable energy technology’,290 the Agency retains a broad range of activities, such as 
analysis and monitoring of renewable energy policies,291 interactions with governmental and 
non-governmental organisations and networks,292 advice and assistance to the Member states 
on various issues (including financing and technical standards)293 and the promotion of R&D 
activities through knowledge and technology transfer.294 
 
                                                          
285 Lafontaine et al, above n 283, 4. 
286 WEHAB Working Group, ‘A Framework for Action on Energy’ (World Summit on Sustainable development, August 
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287 States parties were ‘convinced’ of renewable energy’s major role in reducing GHG emissions: Statute of the International 
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One institution that has some common operational ground with IRENA is the International 
Energy Agency (IEA). However, given the limited membership of the IEA (OECD countries 
only) and its extensive work in other energy-related domain (i.e. energy security, economic 
development trough stable energy supply), renewable energy issues do not constitute its main 
focus.295 Two other institutions operate in the renewable energy sphere, the Renewable Energy 
and Energy Efficiency Partnership (REEPP) and the Renewable Energy Policy Network for the 
21st Century (REN21). These organisations have the potential to challenge IRENA initiatives. 
However, it must be recalled that both REN21 and REEEP are nongovernmental 
organisations.296 While REN21 has certain goals in common with IRENA, being a multi-
stakeholder network and a platform for knowledge exchange and joint action development, 
REEEP on the other hand is mostly involved in hands-on operations and has so far gathered 
funds for over 180 clean energy projects in 58 countries.297 
 
In light of the newly declared ‘Decade of Sustainable Energy for All’, IRENA is well positioned 
to become the ‘renewables hub’ for multilateral action and facilitator of global renewable 
energy cooperation.298 The recently launched IRENA ‘Renewable Energy Roadmap to ’2030 
will energise this process,299 and in doing so will also advance universal access to energy. 
Although IRENA faces challenges in driving renewable energy uptake, it has received the 
                                                          
295 Agreement on an International Energy Programme of 17 November 1984, available online at <ebv-
oil.org/cms/pdf/iep.pdf>. An IEA/IRENA partnership agreement was signed in January 2012. Enhancing inter-agency 
cooperation, as suggested, is a way to reduce overlapping risks, see Thijs Van de Graaf, ‘Obsolete or resurgent? The 
International Energy Agency in a changing global landscape’, Energy Policy, vol. 48, 2012, 233-241.   
296 REEEP is a non-profit organization operating in developing countries in order to support clean energy projects. It acts as 
catalyst for investments in renewable energy. Its field operations are supported by various governments (e.g. certain EU 
countries, Australia, Canada, New Zealand, Switzerland and the US), as well as financial institutions (e.g. the OPEC Fund for 
International Development). See more REEEP, Program & People, available online at <reeep.org/program-
peoplelivepage.apple.com>. REN 21 is a non-profit association which tries to connect governments, international 
organisations, industry and academia in an effort to promote joint action in the renewable energy deployment . Its primary 
function relates to providing information and policy analysis. See more   REN21, ‘About REN21’, available online at 
<ren21.net/AboutREN21.aspx>.   
297 Marco Citelli, et al, ‘Renewable Energy in the International Arena: Legal Aspects and Cooperation’ (2014) 1(1) Groningen 
Journal of International Law, 1-32. 
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endorsements necessary to harness the ongoing global awakening of renewable energy 
consciousness that will advance SE4ALL.300 
 
Despite IRENA’s current activities and future potential, its limited competence could be 
problematic. It has the power to influence, but no binding mandate. There presently remains no 
international institutional entity capable of negotiating and monitoring international principles, 
rules and standards on renewable energy.301 Such a forum, while no doubt a challenge to 
establish, would considerably advance SE4ALL and assist in mitigating climate change. As 
World Trade Organization Director-General Pascal Lamy points out, the question remains does 
the world need new, more comprehensive global governance in energy?302 Whether subsequent 
practices will expand IRENA’s competence to include binding renewable energy governance 
remains to be seen. For the moment, however, it provides a promising channel to unlock 
political will and effectively address climate change outside of, or in addition to, the UNFCCC 
process. 
 
D Conclusion 
The concept of sustainable development has been adopted by governments as the most 
appropriate policy response to set the basis for smart renewable energy regulation and facilitate 
renewable energy development. In essence, sustainable development refers to development that 
improves the total quality of life, both now and in the future, in a way that maintains the 
ecological processes on which life depends. The shift from unsustainable to sustainable growth 
patterns has been identified as probably the most complex policy agenda facing governments 
today. The need to address the fundamental drivers of unsustainable development in a multi-
faceted way is clear. Smart, renewable energy regulation is and will remain an important part 
of any policy solution. The challenge that this thesis seeks to address is not to articulate the 
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policies of sustainable development in a broad sense but rather how best to design a successful 
system of smart renewable energy regulation once those superordinate goals have been 
established. 
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CHAPTER III SMART RENEWABLE ENERGY REGULATION FOR A SUSTAINABLE 
ELECTRICITY GENERATION SECTOR 
 
A Introduction 
Regulation has a vital role to play in the development and operation of sustainable energy 
systems. Smart renewable energy regulation is required to steer society in the direction of a 
sustainable electricity generation sector. This means that smart renewable energy regulation is 
required to increase the production of renewable sourced electricity within the broader policy 
goals of sustainable development. This chapter addresses the research question – ‘What are the 
theories and concepts underlying smart renewable energy regulation to facilitate renewable 
energy governance for a sustainable development in the electricity generation sector?’ This 
chapter intends to review and analyse of the theoretical context relevant to smart renewable 
energy regulation to facilitate renewable energy governance for sustainable development in the 
electricity generation sector. This chapter begins with the theoretical context of regulation, 
particularly the definition of regulation and the the development of regulation to provide the 
basis for understanding renewable energy regulation. The major focus of this chapter is the 
discussion of smart renewable energy regulation for a sustainable electricity generation sector. 
This starts with the context of renewable energy sources for electricity promotion, followed by 
consideration of the parties in renewable sourced electricity industry and the various regulatory 
instruments for supporting renewable energy in electricity generation used in practices in the 
present day. This chapter concludes with a discussion of smart renewable energy regulation and 
the key principles for smart renewable energy regulation for sustainable development. These 
principles of smart renewable energy regulation will use as the evaluative criteria for 
determining the competency of legal and regulatory framework for renewable energy to 
facilitate sustainable development in selected developed and developing countries and 
especially in Thailand. 
 
B The Theoretical Context of Regulation 
The theoretical thinking that this chapter outlines is a series of different efforts to understand 
the complex reality of regulation, and to explain how it works and what results it should 
produce. This section addresses the definitions of regulation and then the different justifications 
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of regulation.  It concludes with the development of environmental regulation which involves 
three main phases, from regulation to deregulation and beyond.  
1 Definitions of Regulation 
This section examines the concept of regulation, the various approaches that have been adopted 
to develop its meaning, as well as the contextual background of regulation. Though theoretical 
approaches vary widely, this section argues that regulation is pervasive, and the issue is not 
whether there should be regulation, but the form and extent of regulation and what the 
appropriate role of government should be. 
 
For all the analysis of regulation, no single understanding of the term has emerged. There are 
few more contested concepts in regulatory theory that the meaning of ‘regulation’. Additionally, 
there is no consensus as to what is the correct or preferred meaning. Usages are too varied for 
the term to be used on its own in order to serve as a reliable basis for broad characterization of 
state roles.1  
 
A narrow definition of regulation focuses only on legal instruments and defines regulation as 
a set of rules promulgated under statute.2 This definition excludes non-rule based mechanisms, 
such as economic incentives, education and information, that can be used by a government to 
achieve its purposes.3 It also shuts out inquiry into the processes and actors, and it does not 
differentiate regulation from other rules.4 However, broader definitions of regulation have been 
proposed. For Prosser, regulation consists of public interventions which influence the operation 
of markets through command and control and may be delegated through use of self-regulation.5 
Baldwin et al regard regulation as a type of policy tool used for social control or to influence 
or affect behaviour, whether intentional or not.6 While this definition may be useful for abstract 
                                                          
1 Terence Daintith, 'Regulation' in Richard M. Buxbaum and Ferenc Mádl (ed), International Encyclopedia of Comparative 
Law (Mohr Siebeck, 1997) . 
2 See, for example, Christine Parker et al, ‘Introduction’ in C. Parker et al, eds, Regulating Law (Oxford University Press, 
2004) 2. 
3 Arie Freiberg, The tools of regulation (The Federation Press, 2010). 
4 See, Christine Parker and John Braithwaite, 'Regulation' in Peter Cane and Mark Tushnet (eds), The Oxford Handbook of 
Legal Studies, (Oxford University Press, 2003), 119.  
5 Tony Prosser, Law and the Regulators (Clarendon Press Oxford, 1997) 
6 Robert Baldwin, Colin D Scott and Christopher Hood, A reader on regulation (Oxford University Press, 1998) 
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analysis, it is over-inclusive and of limited use for an approach that focuses on the role of 
government.7 It goes beyond command and control regulation but it runs the risk of being so 
wide that it no longer identifies a distinctive form of governance.8 These broad approaches to 
the concept of regulation also distinguish between the production of a regulatory outcome by 
the direct provision by governments of goods and services, such as gas, electricity, health 
services, transportation and welfare services, and the provision of these services through third 
parties.9 
 
One noteable discussion of the problem of defining regulation is offered by Black,10 who 
suggests that: 
Regulation is the sustained and focused attempt to alter the behaviour of others 
according to defined standards or purposes with the intention of producing a broadly 
identified outcome or outcomes, which may involve mechanisms of standard-setting, 
information-gathering and behaviour-modification”.11 
Black has argued persuasively that what is important is not the definition of regulation but what 
one can do with regulation.12 In her opinion, regulation is ‘decentred’ by complexity, 
fragmentation, interdependence, un-governability, and the absence of any real public-private 
distinction. However, she refuses to use terms that include the effects of social forces, market 
forces and technologies. In another article, Black defines regulation as the intentional, goal-
directed, problem-solving attempts, which are undertaken by both state and non-state actors.13  
 
For the purpose of this thesis, influenced by Black’s pragmatic approach to the meaning of 
regulation, regulation is defined as the intentional measures or interventions that seek to alter 
activity or change behaviour of individuals or groups. It is systematic, intentional and goal-
                                                          
7 Freiberg, above n 3.  
8 Barry Barton et al, Regulating Energy and Natural Resources (Oxford University Press Inc., 2006) 
9 Salamon, LM, The Tools of Government: A Guide to the New Governance, (Oxford University Press, 2002). 
10 Julia Black, 'Critical reflections on regulation' (2002) 27 Australian Journal Legal of Philosophy 1. 
11 Ibid, 26 
12 Freiberg, above n 3. 
13 Julia Black, 'Regulatory conversations' (2002) 29(1) Journal of Law and Society 163 
82 
 
oriented. It is possible to identify the key characteristics of the concept of regulation as it used 
in this thesis through a number of analytical and practical consequences.14 Firstly, regulation is 
intentional and systematic. The regulatory process is taken with an explicit goal in mind. In 
other words, it is intended to solve problems or bring about some desired social outcome. The 
intention is the grounds for a discrete and deliberate act. Secondly, government regulation is 
only one element of power or social control in a society. These power structures are complex, 
dynamic and fragmented.15 Power is not confined to governments. Although the focus of this 
thesis is on government regulation, a key theme of this thesis is the richness of the regulatory 
toolkit and the complexity of the space in which that toolkit is used. Thirdly, regulation is not 
limited to laws or rules. The system of laws is itself a form of regulation that can be regulated.16 
Finally, regulation is not just restrictive but it also constitutive, facilitative and enabling.17 It 
can make things happen, not just stop them from occurring. 
 
While it is true that all governments regulate, it is equally true that not all regulation is 
undertaken by government. A broad definition of regulation does not privilege governments as 
the only source of regulation. This is consistent with the proposition that regulation is 
essentially a contest for influence among many parties, of which the government is only one. 
The concept of a ‘regulatory space’ contends that regulatory power is not held solely by 
governments but is dispersed throughout a number of parties or groups such as firms (both 
incorporated and unincorporated), non-governmental and supra-governmental agencies, 
standard-setting organisations, business and professional associations and communities.18 
Within this set of relationships, governments, and the people and organizations they seek to 
regulate, are closely intertwined in almost every area of society. Moreover, the relationships 
and the interdependencies between these various bodies and groups can influence or determine 
the outcomes of state interventions. Further, governments are not only regulators, but can also 
                                                          
14 Freiberg, above n 3. 
15 Black, above n 10. 
16 Julia Black, ‘Law and Regulation: The Case of Finance’ in Parker, C et al (eds) Regulating Law, (Oxford University Press, 
2004) 34. 
17 Karen Yeung, Securing compliance: A principled approach (Hart Publishing, 2004) 
18 Freiberg, above n 3, 18. 
83 
 
be the subject of regulation themselves. This idea recognises and articulates the importance of 
non-state legal orders and challenges the traditional government-focused, ‘top-down’ or 
hierarchical models of regulation.19 
 
2 Development of regulation: regulation, deregulation and beyond 
Nowadays, law is no longer centre stage but simply one instrument among others in the 
environmental regulator’s toolkit. In fact, regulation may itself be giving way to the broader 
concept of environmental governance. In broad terms, the history of environmental regulation 
has involved two phases: (1) regulation, and (2) deregulation and (3) governance. 
(a) First Phase: Regulation 
The first phase began around the 1970s, when the governments of most developed countries 
responded to public environmental concern by introducing a myriad of regulations designed to 
prohibit or restrict environmentally harmful activities.20 These regulatory approaches have 
tended to follow the United States’ model of ‘direct’ or ‘command and control’ regulation.21 This 
means legislatures have proscribed certain behaviour and set up a regulatory agency to monitor 
and police compliance with the legal standards. The preferred technique was to identify an 
environmental target such as a limit on emissions of a pollutant to water or the air (the 
‘command’), with penalties that would be imposed if this target was not met (the ‘control’).22  
Although this mechanism has never completely displaced other means of social control, it is 
nevertheless the ‘reigning conception’, which has guided policy-making for many years. The 
most common form of direct regulation is environmental standards.23 This involves the 
                                                          
19 Leigh Hancher and Michael Moran, 'Organizing regulatory space' in Leigh Hancher and Michael Moran (eds) Capitalism, 
culture and economic regulation, (Clarendon Press, 1989) 271; reprinted in Baldwin, above n 6. 
20 Robert A. Kagan, ‘Regulatory Enforcement’ in David H. Rosenbloom and Richard D. Schwartz (eds), Handbook of 
Regulation and Administrative Law (Marcel Dekker Inc, 1994) 
21 The modern environmental law dates back to 1970, the year in which the first major federal United States’ legislation was 
enacted and the  US Environmental protection Agency (EPA) created. See, Neil Gunningham, 'Environment law, regulation 
and governance: Shifting architectures' (2009) 21(2) Journal of Environmental Law 179-212. 
22 Ibid. 
23 Other specific forms of regulation include: land use controls (which involve deviding a geographic area into different 
zones, within which only certain types of activity are permitted); environmental impact assessment (a critical appraisal of the 
likely effects of a proposed project or activity on the environment which need assessment of environmental impact); water 
use controls (apply to the exploitation of natural resources activities such as fishing and power boating). See, J. Bernstein, 
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establishment of uniform requirements on broad categories of activities to achieve specific 
environmental goals.24 Permits and licenses are generally tied to air and water quality standards 
and may be subject to the fulfillment of specific conditions.25 
 
The major strength of command and control regulation is its dependability (provided there is 
adequate monitoring and enforcement).26 Through this mechanism the behavior expected of 
regulated parties can be specified with considerable clarity through the provision of national 
minimum standards. These standards also make it relatively straightforward to identify 
breaches and to enforce the law.27 Command and control regulation has achieved some 
significant victories in halting, or at least slowing, some forms of environmental degradation.28 
However, command and control regulation has not been as effective in dealing with more 
transitory, mobile and remote forms of pollution which are difficult to identify and keep track 
of. It also has little effect on rapidly changing technologies and economic circumstance.29 A 
number of serious weaknesses of command and control regulation have contributed to its 
limited effectiveness. One of the most common criticisms is that it requires regulators to have 
a comprehensive and accurate knowledge of the workings and capacity of industry.30   
 
By the late 1970s, it was evident that much of the command and control regulation had not 
turned out the way the policymakers had intended. Some regulatory agencies, particularly in 
the United States, adopted an adversarial stance towards those being regulated, which often 
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World Bank, Washington DC. 
24 Neil Gunningham, Peter N Grabosky and Darren Sinclair, Smart regulation: designing environmental policy (Clarendon 
Press Oxford, 1998), 40. 
25 J.D. Bernstein ,  Alternative Approaches to Pollution Control and Waste Management ─Regulatory and Economic 
Instruments, (1997) UNDP/NUCHS/World Bank Urban Management Programme, 1-20. 
26 See, eg, Howard Latin, 'Ideal Versus Real Regulatory Efficiency: Implementation of Uniform Standards and" Fine-Tuning" 
Regulatory Reforms' (1985)  Stanford Law Review 1267; Cass R Sunstein, 'Paradoxes of the regulatory state' (1990)  The 
University of Chicago Law Review 407 ; Arnold W Reitze Jr, 'Century of Air Pollution Control Law: What's Worked; What's 
Failed; What Might Work, A' (1991) 21 Environmental Law 1549; Alm, above n ; Eric W Orts, 'Reflexive environmental law' 
(1994) 89 Newwestern University Law Review 1227 
27 Gunningham, Grabosky and Sinclair, above n 24, 41. 
28 Gregg Easterbrook and TH Watkins, A moment on the earth: The coming age of environmental optimism (Viking New 
York, 1995) 
29 Gunningham, Grabosky and Sinclair, above n 24, 44. 
30 Gunningham, Grabosky and Sinclair, above n 24, 45. 
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engendered regulatory resistance and proved counterproductive.31 Moreover, environmental 
regulations, both in the United States and elsewhere, were often inflexible, and excessively 
costly for business to comply with.32 Centralized, bureaucratic standard-setting, once the 
centrepiece of traditional forms of command and control regulation, is now routinely castigated 
by its critics for being ‘an inherently inefficient and cumbersome way to control pollution’33 
and for failing to deliver many of the environmental benefits it promised.  
 
(b) The second phase: deregulation 
Against the first phase backdrop, the neo-liberal critics of the regulatory state, including some 
economic rationalists, have been able to mount a credible case for environmental deregulation. 
From the late 1970s, they have focused on the shortcomings of traditional government 
regulation. This has provided a basis for arguing the case for its replacement by ‘market-based 
alternatives or property-right’ approaches.34 
 
In some areas of social regulation, where previously the state had played a central role, the neo-
liberals were so successful that first few decades of conventional government regulation was 
followed, in the late 1970s and 1980s, by substantial deregulation (the second phase).  
 
Market-based instruments include economic instruments, which create an atmosphere of 
cooperation and communication between industry, government and public interest groups.35 
Economic instruments may take a variety of forms, some providing positive incentives, and 
others negative. While there is no single agreed classification, the suggestions made by 
                                                          
31 Eugene Bardach and Robert Allen Kagan, Going by the book: The problem of regulatory unreasonableness (Transaction 
Publishers, 1982). See also David Vogel, National styles of regulation: Environmental policy in Great Britain and the United 
States (Cornell University Press Ithaca, NY, 1986) 
32 See, eg, Daniel J Fiorino, 'Toward a new system of environmental regulation: The case for an industry sector approach' 
(1996) 26 Envtl. L. 457; Alvin L Alm, 'Need for New Approaches: Command-and-control is no longer a cure-all' (1992) 18 
Environment and Planning A Journal 7; Neil Gunningham, 'Negotiated Non‐Compliance: A Case Study of Regulatory 
Failure' (1987) 9(1) Law & Policy 69 
33 E Donald Elliott, 'Environmental TQM: Anatomy of a pollution control program that works!' (1994) 92 Michigan Law 
Review 1847 
34 Gunningham, Grabosky and Sinclair, above n 24, 179-212. 
35 J.D. Bernstein ,  Alternative Approaches to Pollution Control and Waste Management ─Regulatory and Economic 
Instruments, (1997) UNDP/NUCHS/World Bank Urban Management Programme, 1-20. 
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Panayotou are particularly helpful.36 Panayotou treats such instruments as belonging to one of 
the following categories: property-rights (providing a system of property-rights to the pasture); 
market creation (for government to create a market where none previously existed); fiscal 
instruments and charge systems (used to encourage environmentally responsible behavior 
through full, or partial, cost pricing of consumption or production); financial instruments 
(measures such as revolving funds, green funds, subsidies interest rates, and soft loans); liability 
instruments (imposing civil liability on those who despoil the environment); performance bonds 
(requiring those being regulated to post a security deposit which is redeemable upon 
satisfactory completion of a required task); and deposit refund systems (providing individuals 
and/or firms with a financial incentive to dispose of waste in an environmentally preferable 
way). 
 
In theory at least, appropriately designed economic instruments are likely to substantially 
reduce the overall cost imposed on industry.37 Each operator can optimize their abatement 
strategy in response to appropriate market signals. However, economic instruments are not self-
enforcing and may involve considerable control and transaction costs.38 Indeed, one recent 
study concluded that ‘there is no reason to expect that the administrative costs of economic 
instruments are generally lower than those of regulatory instruments’.39 It must also be 
acknowledged that market-based and property-right instruments are not generally well 
understood, and perhaps for this reason, do not rate highly in terms of community acceptance.40  
 
The challenge for regulatory strategy is to transcend this ideological divide by finding ways to 
overcome the inefficiencies of traditional regulation on the one hand, and the pitfalls of 
deregulation on the other. That is, it must move beyond the market-state dichotomy to devise 
                                                          
36 Todor Panayotou, Economic instruments for environmental management and sustainable development (UNEP, 1994) 
37 Edward B Barbier, Joanne C Burgess and Carl Folke, Paradise Lost? The ecological Economics of Biodiversity (Earthscan 
Publications Ltd, 1995) 
38 John Bowers, Incentives and Mechanisms for Biodiversity (CSIRO Division of  Wildlife and Ecology, 1994) 
39 Lex de Savornin Lohman, 'Economic incentives in environmental policy: why are they white ravens?' in Economic 
Incentives and Environmental Policies (Springer, 1994) 55 
40 Gunningham, Grabosky and Sinclair, above n 24, 45. 
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better ways of achieving environmental protection at an acceptable economic and social cost. 
This will involve the design of a ‘third phase’ of regulation: one which still involves government 
intervention, but selectively and in combination with a range of market and non-market 
instruments and of public and private orderings.  
 
(c) The Third Phase: Governance in regulation 
In 1980s, it began to be seen that regulation involved complexity that could not be explained 
by the simple regulate-deregulate debate, or by economic analysis and market-based 
instruments. Regulation became more important, not less, when utility industries were 
privatized. Market competition proved hard to stimulate, and regulators had to do more than 
simply hold the fort until competition arrived. In academic and policy circles, the voices of 
socio-legal thinkers began to be heard alongside those from the fields of law and economics. 
The terms ‘responsive regulation’ and ‘reflexive regulation’ appeared as writers and researchers 
began to explore the new interactions between the public and private that were becoming 
apparent.41 It was realized that regulation is more complex than simply private versus public, 
law versus market, and state versus industry. Complex relationships exist between 
organizations and within them. Indeed, regulation occurs in companies, collective associations, 
technical committees, and professions. Self-regulation needs to be recognized as a form of 
regulation. Information, wealth, technical capacity, and organizational capacity can be vital in 
the effective management of a sector. Regulatory power is more dispersed than was first 
thought. 
 
By the 1990s, regulatory agencies were becoming acutely aware of their limited knowledge, 
capacities and resources to regulate directly, particularly with regard to increasingly complex 
environmental problems. Although they had survived a deregulatory assault during the era of 
Ronald Reagan and Margaret Thatcher, they rarely found their new political masters supportive 
of stronger regulatory intervention, or willing to provide the resources necessary to extend their 
ambit. 
                                                          
41 Prosser, above n 5. 
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In the broader arena of public policy generally, the substantial failing of both traditional 
government regulation and market-based solutions have already prompted a search for 
innovative and more effective alternatives. Osborne and Gaebler’s idea of reinventing 
government is probably the most well-known and influential attempt to devise a new regulatory 
agenda in these terms.42 The authors challenge conventional wisdom that the only way out of 
repeated public crises is either to raise taxes or to cut spending. On the contrary, they offer a 
third option, namely transforming how we go about providing services so as to improve both 
efficiency and effectiveness.43 They suggest that the fundamental issue is not how much 
governments have, but what kind of government.44 This approach was particularly attractive in 
an era of diminishing resources where the regulatory space, once occupied almost exclusively 
by the State, was now being filled by NGOs, business self-regulation, and by a variety of third 
parties who might conceivably act as surrogate regulators. 
 
In this new political environment, there were a number of attempts to design more business 
friendly and less demanding alternatives to traditional regulation but without leaving business 
with an entirely free reign. Some of these have already been mentioned, including 
environmental partnerships with industry, regulatory flexibility in conjunction with greater 
industry self-regulation, the expanded use of meta-regulation and the encouragement of 
voluntary initiatives. But two other initiatives, regulatory pluralism and new environmental 
governance, merit more detailed treatment. This is because they recognise the extent to which 
it is no longer practicable, or even desirable, for government regulators to ‘go it alone’ and 
because they recognise and harness the reality that business and civil society can no longer be 
treated as minor players or passive recipients of government regulation. It is becoming 
recognised that they can, and should, play increasingly important roles in the regulatory 
enterprise. 
 
                                                          
42 David Osborne and Ted Gaebler, Reinventing government: How the entrepreneurial spirit is transforming government 
(Adison-Wesley, 1992) 
43 Ibid, 23-24. 
44 Ibid. 
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One concept emerged in this period was that of regulatory pluralism or ‘Smart regulation’. 45 
The term ‘smart regulation’46 has been used to refer to an emerging form of wide-angled 
regulation that seeks to harness not just governments but also business and third parties to 
provide policy alternatives that include, but also often go beyond, direct regulation.47 The 
central normative argument for smart regulation was that, in the majority of circumstances, the 
use of multiple rather than single policy instruments, and a broader range of regulatory actors 
can and should be used to produce better regulation.48 This needs the direct involvement of 
government, business and other ‘targets’ of regulation and a range of other interested actors, 
both commercial and non-commercial.49 To date, the use of third parties has been restricted to 
business, public interest and community groups. Thus, for ‘smart regulation’, policy-making 
involves government harnessing the capacities of markets, civil society and other institutions 
to accomplish its policy goals more effectively, with greater social acceptance and at less cost 
to the state.50 Since parties and instruments interact with each other and with state regulation in 
variety of ways, careful regulatory design will be necessary to ensure that pluralistic policy 
instruments are mutually reinforcing, rather than being duplicative, or worse, conflicting.51 
                                                          
45 The concept of regulatory pluralism emerged from the regulation-deregulation dichotomy and the broader perspective of 
what regulation can involve. The most influential work within this paradigm is that of Ayres and Braithwaite, who argue the 
case for ‘responsive regulation’ capable of providing ‘creative options to bridge the abyss between deregulation and pro-
regulation rhetoric’ and of achieving ‘win-win’ solutions through innovations in regulatory design. Gunningham et al. build 
regulatory pluralism from that work as well as broader literature on legal pluralism to which it related . See, I. Ayres & J. 
Braithwaite, Responsive Regulation: transcending the deregulation debate (1992), Oxford University Press, New York; J. 
Braithwaite, Crime, Shame and Reintegration (1989), Cambridge University Press, Cambridge; B. Fisse & J. Braithwaite, 
Corporations, Crime and Accountability (1993), Cambridge University Press, Sydney; R. Hahn, A Primer on Environmental 
Policy Design (1989), Harwood Academic Publishers, London; R. Hahn, ‘Towards a New Environmental Paradigm’ (1993) 
102 Yale Law Journal 1719; C. Sunstein, ‘Paradoxes of the Regulatory State’ (1990) 57 University of Chicago Law Review 
407; C. Sunstein, After the Rights Revolution: Reconceiving the regulatory state (1990), Harvard University Press, Cambridge, 
Mass; and D.F. Kettl, Sharing Power: public governance and private markets (1993), Brookings Institution, Washington; 
Gunningham, Grabosky and Sinclair, above n 24, 10-11 
46 Gunningham, Grabosky and Sinclair, above n 24. 
47 Dorothy Thornton, Neil A. Gunningham, and Robert A. Kagan, ‘General deterrence and corporate behaviour’, (2004) 27 
Law and policy 262. 
48 Gunningham, Grabosky and Sinclair, above n 24. 
49 Gunningham, Grabosky and Sinclair, above n 24, ;Neil Gunningham and Darren Sinclair, 'Regulatory Pluralism: Designing 
Policy Mixes for Environmental Protection' (1999) 21(1) (January) Law & Policy 49 
50 Neil Gunningham, Martin Phillipson and Peter Grabosky, ‘Harnessing Third Parties as Surrogate Regulators : Achieving 
Environmental Outcomes by Alternative Means’ (1999) 8 Business Strategy and the Environment 211-224. 
51 Gunningham, Grabosky and Sinclair, above n 24 ;Gunningham and Sinclair, above n 49, 49. 
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From these theoretical developments have arisen several specific possibilities in how regulation 
can be understood, and in how it can be designed. De-centered forms of regulation consist of 
self-regulation, co-regulation, voluntary measures, third-party regulation, information 
measures, environmental management and audit systems. 
 
C Smart Renewable Energy Regulation for Sustainable Development in  
the Electricity Generation Sector 
Renewable energy plays a vital role in contributing to sustainable development goals. The 
required approach to facilitate the development of renewable energy sources for electricity 
(RES-E) is a sound legal, policy and regulatory framework that will encourage the use of, and 
overcome the barriers to, renewable energy. Renewable energy regulation is required to 
increase the consumption of renewable sourced electricity in the direction of sustainable 
development. While this much may already be clear, what is less evident is how such renewable 
energy regulation should be designed to be smarter to increase the share of renewables in the 
total electricity consumption to contribute to a country’s development objectives and also 
facilitate renewable energy governance for sustainable development. In order to gain a deeper 
appreciation of this issue, this chapter is concerned with the major barriers to and rationales for 
renewable energy regulation for electricity. It focuses principally on the regulatory instruments 
and institutions that are designed to increase the production of renewably sourced electricity. 
In particular, the focus will be on the design of the two types of regulatory instruments: key 
regulatory instruments and supplementary regulatory instruments. The key regulatory 
instruments include feed-in tariffs, renewable portfolio standards and competitive auctions. The 
supplementary instruments include cost-reduction instruments, public investment, market 
facilitation activity instruments and climate change mitigation instruments. The exploration of 
regulatory instruments in this section provides insight and lessons on how regulatory 
instruments are selected, designed and applied. The analysis sheds new light on the types of 
instruments selected, as well as how this selection should be based on objectives, country 
conditions and the energy sector structure. Having completed a general review of these 
regulatory instruments, it then considers smart renewable energy regulation. Specifically, it 
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looks at the key principles that are necessary to inform the design of these regulatory 
instruments so that they can effectively increase the share of renewables in the total electricity 
consumption, in the line with a country’s development objectives for sustainable development. 
1 The context of renewable energy sources for electricity promotion 
The energy sector is an interesting case for a study of the costs and benefits of government 
market intervention since it has been regulated, deregulated and re-regulated for decades in 
almost all industrialized countries. The energy sector, as one of the most vital sectors of any 
economy, has been seen as a strategic area since at least the first oil price hikes52 in the 1970s. 
With lower energy prices in the early 1980s, concerns about energy shortages decreased. 
However, new challenges emerged around the first evidence of global warming and climate 
change. Electricity from renewable sources is expected to play a major role in the global future 
energy position. In the current phase of technology and market development, policy support for 
renewable energy forms the basis for its market position. 
 
In order to meet the intensifying challenges of climate change, energy security and economic 
development, the global energy system must undergo a fundamental transformation, with a 
rapid increase of renewable energy worldwide.53 Modern renewably sourced electricity offers 
considerable potential for contributing to the transition toward low-carbon development growth 
by reducing greenhouse gas emissions. It also offers the possibility of enhancing technology 
diversification and hedging against fuel price volatility through the promotion of industrial 
development and employment generation. It can strengthen economic growth again through the 
promotion of industrial development and employment generation. Finally it has the potential to 
                                                          
52 Oil crisis since global energy supply through the global energy markets was never threatened. The oil producing OPEC 
countries had strategically decreased their production level which led to skyrocketing oil prices. This was especially effective 
because the world economy was booming at the time, oil consumption was rising, and the United States oil production 
peaked in 1971. See for a more detailed discussion Reiche (2002), Aufstieg, Bedeutungsverlust und Re-Politisierung 
Erneuerbarer Energien, 35. 
53 The International Energy Agency’s “450” scenario describes a pathway to stabilize atmospheric greenhouse gas 
concentrations at 450 parts per million of CO2-equivalent, which would result in a 50 percent chance of limiting global 
average temperature rise to 2 degrees Celsius above pre-industrial levels (see IPCC, Climate Change 2007: Impacts, 
Adaptation and Vulnerability.Contribution of Working Group II to the Fourth Assessment Report of the Intergovernmental 
Panel on Climate Change (Cambridge, UK: Cambridge University Press, 2007), 801). 
In this scenario, global electricity generation from renewable sources would have to increase by 285 percent between 2008 
and 2035. See International Energy Agency, World Energy Outlook 2010 (Paris, France: IEA, 2010), 620-21, 652-53. 
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facilitate access to electricity which will promote rural development and reduce poverty.54 For 
governments, the requirement is to enable policies and regulation to ensure that the investments 
are made for greening the energy sector at local, national and global levels.55  
 
(a) Characteristics of electricity markets and renewable energy technologies 
The aim of this section is to describe the characteristics of electricity markets and the specifics 
of renewable energy technologies. The analysis is restricted to those attributes that are relevant 
to the development of renewable energy regulation.  
 
The most important characteristic of electricity56 is first and foremost that it cannot be stored. 
This means that supply and demand of electricity has to be balanced instantaneously by an 
operating system and the grid has to be able to withstand peak load demand. Secondly, 
electricity markets are characterized by high and long-term investment necessities and great 
uncertainty due to the difficulty in forecasting the development of these markets. This, together 
with the long adjustment times linked to new developments, often leads to too little or excess 
capacity and creates important barriers to market entry. Thirdly, demand for and supply of 
electricity is inelastic in the short run. Demand responsiveness of consumers is limited because 
of the difficulties and constraints in substituting electricity with other energy sources. The high 
installation costs of electric power plants account for the low price-elasticity of electricity 
supply. Lastly, electric power markets display a high level of market dominance even in 
liberalized electricity markets.  
 
These characteristics pose great challenges, especially for renewable energy technologies.57 
Firstly, let us consider the inability of renewable energy technologies to produce energy on a 
                                                          
54 Gabriela Elizondo Azuela and Luiz Augusto Barroso, Design and Performance of Policy Instruments to Promote the 
Development of Renewable Energy: Emerging Experience in Selected Developing Countries, (2011) Energy and Mining 
sector board discussion paper no.22, The World Bank. 
55 United Nations Environment Programme (UNEP), Towards a Green Economy: Pathways to sustainable development and 
poverty eradication, (UNEP,2010) 206. 
56 Katrin Jordan–Korte, Government promotion of renewable energy technologies: policy approaches and market 
development in Germany, the United States, and Japan (Gabler Verlag, 2011) 20. 
57 Ibid 21. 
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continuous basis. Several renewable energy technologies are dependent on certain conditions 
to produce electricity. For example, solar photovoltaic (PV) generation requires sunlight and 
wind power generation is limited during calm weather. Due to the need of real-time balancing 
of supply and demand, this presents a great problem for the electric grid. Secondly, the 
technological development for renewable energy is generally less mature. Large-scale power 
generation from renewable sources has been developed and introduced later than fossil fuel or 
nuclear power plants. Fossil fuels have been used for power generation for more than a century 
and nuclear power has been produced for more than 40 years. The operational time spans of 
renewable power technologies are much shorter and the technological development has often 
happened through learning by use. Thirdly, even though the generation costs of most renewable 
technologies have seen impressive reductions in the past ten years, some are only cost 
competitive under favourable conditions. Renewable generation costs remain on average higher 
than conventional technologies. Finally, the installation of new renewable energy power 
stations is very costly, but rapidly reducing due to technological advancement and large scale 
production.58 Operating costs, however, are generally lower than for conventional technologies 
since no fuel costs have to be considered. 
 
Due to the characteristics of electricity, such as no storage, instantaneous balancing, high 
investment costs and long lead times, it cannot be assumed that “electric markets should work 
because other markets work”.59 The same is true for the development of renewable energy 
technologies, whose characteristics, including generation costs, status of technological 
development and market deployment, hinder an efficient working of the price mechanism to 
create equilibrium between supply and demand. Government guidance is required in order to 
profit from the advantages of renewable energy technologies, both the environmental benefits 
and other positive externalities. The following section describes the three most important 
barriers to the production of renewably sourced electricity. 
                                                          
58 This information was acquired from a non-representative survey of owners of solar panels in Connecticut (USA) during the 
year 2006/2007. The length of the payback period depends on many factors such solar insolation and varies greatly. These 
results are supported by more comprehensive studies, see e.g. Langniss (2003), Governance Structures for Promoting 
Renewable Energy Sources, p. 36. 
59 Finon/Menanteau/Lamy (2003), Prices Versus Quantities: Choosing Policies for Promoting the Development 
of Renewable Energy, p. 7. 
94 
 
 
(b) Rationale for renewable energy regulation 
Despite the challenges outlined above there remain many reasons to support renewable energy 
sourced electricity. The drivers of active support for the implementation of renewable energy 
differ per country and have shifted over time. The oil price shock in the 1970’s led to policy 
development around alternative energy sources for energy security. Later, increasing 
environmental awareness and concern about the sustainability of conventional energy 
generation formed the main driver for the promotion of renewable energy sources. In addition, 
there is a growing awareness that developing countries confront additional obstacles in relation 
to energy poverty. The motivation to stimulate renewable energy sourced electricity nowadays 
flows mainly from policy priorities for the security of the energy supply, economic 
development and environmental concerns related to climate challenges.  
 
(i) Energy Security 
Energy security involves the provision of sufficient and reliable energy supplies to satisfy 
demand at all times, at affordable prices, while also avoiding environmental impacts.60 This 
can be achieved in a number of ways such as by establishing strategic oil reserves, 
diversification of sources of supply and their origin, switching to renewable energy, 
technological innovation, and so on.61 A conventional view of energy security emphasises 
availability and affordability. More recent definitions have a longer‐term perspective and 
recognise the need to take into account additional factors. In the long term, only energy sources 
that reconcile economic factors with sustainability will be able to guarantee secure energy 
supplies. Availability, affordability and sustainability of energy supply are interlinked facets of 
overall energy security. From an energy security point of view, two closely related aspects of 
affordability are of key importance: price volatility and price uncertainty. Fossil energy 
technologies require an input fuel and are thus fully exposed to the price volatility of fuels and 
                                                          
60 Simon Müller, Adam Brown and Samantha Ölz, Renewable energy: Policy considerations for deploying renewables 
(International Energy Agency, 2011), 9. 
61 Ausilio Bauen, 'Future energy sources and systems: acting on climate change and energy security' (2006) 157(2) Journal of 
Power Sources 893-901. 
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price uncertainty. Renewables (hydro, solar, wind) are not exposed to these risks because they 
do not need an input fuel.  
 
Any perspective that views sustainability of energy supply as independent of energy security 
is very short term. Current global patterns of energy production and consumption are 
unsustainable for two reasons. Firstly, proceeding on a business‐as‐usual path will lead to 
unacceptable increases in global average temperature levels.62 The consequences of higher 
levels of warming could be catastrophic, leading to mass migration away from the worst‐
affected areas, which would in turn have the potential for severe and prolonged regional 
conflicts. Secondly, the world will eventually run out of fossil resources. No one can predict 
with certainty when the resources will be exhausted, but it will happen at some point, sooner 
rather than later if demand remains high. Renewables can play an increasingly important role 
in combating climate change. They already deliver important CO2 emission reductions. In fact, 
renewables must be the central element of any energy system that is secure in both the short 
and long term. 
 
(ii) Economic development63 
The deployment of Renewable Energy (RE) technologies is frequently given high priority 
within a comprehensive strategy towards more sustainable economic growth, sometimes 
summarised by the term “green growth”.64 These technologies featured prominently in a number 
of economic recovery packages in 2008-2009. RE technologies are able to contribute to 
sustainable economic development by allowing exploitation of natural but replenishing 
resources, providing new sources of natural capital. The technologies allow countries with good 
solar or wind resources, for example, to exploit these resources as “new” assets to support their 
own energy needs. RE technologies may even allow countries to exploit RE resources with 
long‐term export potential, by producing biofuels sustainably, or by using high levels of solar 
radiation to generate exportable electricity via concentrating solar power. 
                                                          
62 International Energy Agency, World Energy Outlook 2010, (International Energy Agency, 2010). 
63 Organisation for Economic Co-operation and Development, Towards Green Growth, (Organisation for Economic Co-
operation and Development, 2011) <www.oecd.org/dataoecd/37/34/48224539.pdf.> 
64 Ibid. 
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Several established RE market leaders (including Germany, Denmark and Japan) have long 
placed industrial and economic development objectives at the centre of their support for RE 
technologies.65 These countries encouraged the creation of strong industrial clusters and 
developed vibrant domestic markets by putting in place stable, enabling policy frameworks o 
support innovation, along with favourable investment conditions for innovative RE 
technologies, including solar PV and wind. They specialised at an early stage in the supply of 
novel RE technologies that were characterised by high knowledge intensity and learning 
potential, and thus the countries became front‐runners in terms of innovation. This strategy 
helped them establish a first‐mover advantage in exports as global trade and competition for 
RE technologies expanded.66 
 
Economic optimization of energy supply is a major reason for taking renewable energy options 
into account, especially for energy supply to areas where access is difficult. Furthermore, the 
environmental benefits of renewable energy are currently one of the main drivers for the 
support of the sector. In the case of renewable energy (except biomass), there are no direct 
emissions from the energy conversion. In addition, one of the social drivers for renewable 
energy is the direct and indirect employment that will be generated when the share of renewable 
energy is increased. This relates not only to the manufacturing of the plant or installation, but 
also to its maintenance and the fuel provision.  
 
                                                          
65 See, eg., Jochem, E., et al. (2008), “Investitionen für ein klimafreundliches Deutschland” (Investments for a Climate‐
Friendly Germany), Synthesis report of study commissioned by the German Federal Ministry for the Environment, Nature 
Protection and Nuclear Safety (BMU), authored by: Potsdam Institute for Climate Impact Research (PIK), European Climate 
Forum (ECF), Fraunhofer Institute for Systems and Innovation Research (Fh‐ISI), BSR‐Sustainability, Öko‐Zentrum 
NRW, Potsdam; Mizuno, E. (2010), “Renewable Energy Technology Innovation and Commercialisation Analysis”, Report 
prepared for the IEA Renewable Energy Division, Cambridge Centre for Energy Studies (CCES), Judge Business School, 
University of Cambridge, Cambridge. 
66 See, eg, Jochem, E., et al. (2008), “Investitionen für ein klimafreundliches Deutschland” (Investments for a Climate‐
Friendly Germany), Synthesis report of study commissioned by the German Federal Ministry for the Environment, Nature 
Protection and Nuclear Safety (BMU), authored by: Potsdam Institute for Climate Impact Research (PIK), European Climate 
Forum (ECF), Fraunhofer Institute for Systems and Innovation Research (Fh‐ISI), BSR‐Sustainability, Öko‐Zentrum 
NRW, Potsdam; Walz, R., N. Helfrich, and A. Enzmann (2009), “A System Dynamics Approach for Modelling a Lead‐
Market‐Based Export Potential”, Fraunhofer Institute for Systems and Innovation Research (Fh─ISI) Working Paper 
Sustainability and Innovation, No. S 3/2009, Karlsruhe, 
http://isi.fraunhofer.de/isi‐de/e/publikationen/workingpapers_sustainability_innovation.php. 
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(iii) Environmental Concerns Related to Climate Challenges67 
Renewable energy technologies reduce the amount of CO2 produced by eliminating the need 
for fossil fuels used in producing in electricity sector, heat sector and in transport sector. Use 
of these RE technologies is already the case on a large scale today. However, some CO2 
emissions are incurred in all renewable technologies. These emissions relate to the energy from 
fossil sources used in the production of fuels, manufacturing of equipment, waste disposal, and 
recycling amongst other things. These so‐called life‐cycle emissions are recognised to be 
significantly lower than those produced by fossil fuel sourced electricity. The following 
sections first discuss the lifecycle emissions of a number of RE technologies in the power 
sector. Then an estimate of the current and future CO2 emission reductions possible through 
deploying renewables in the transport sector is provided. It is equally important to have a 
comparable assessment of the heat sector, the however lack of available data and additional 
uncertainties do not permit this. The lifecycle emissions of advanced and conventional biofuels 
are included due to their high political significance, and the availability of specific and recent 
IEA analysis in these fields. 
 
The need for regulation to support the development of renewable energy sourced electricity is 
often attributed to a variety of barriers, or conditions, that prevent investments from occurring. 
Often the result of such barriers is to put renewable energy at an economic, regulatory, or 
institutional disadvantage relative to other forms of energy supply. Therefore, government 
involvement is essential in the emergence phase in order to protect renewable energy from 
direct competition with conventional technologies. Market forces alone would result in only 
limited diffusion of renewable energy sources in a few market niches without support.  
 
From a theoretical standpoint, government support can be justified as a way to overcome the 
obstacles facing renewable energies. There are barriers that impede the production of renewable 
energy sourced electricity.68 Some barriers relate to jurisdiction-specific matters while the most 
                                                          
67 Organisation for Economic Co-operation and Development, above n 63. 
68 See, eg, Benjamin Sovacool, The dirty energy dilemma: What's blocking clean power in the United States (Greenwood 
Publishing Group, 2008), Benjamin Sovacool, 'A comparative analysis of renewable electricity support mechanisms for 
Southeast Asia' (2010) 35 Energy 1779, N Rader and R Norgaard, 'Efficiency and Sustainability in Restructured Electricity 
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prominent barriers which have prevented deployment of renewable technologies from reaching 
the speed and scale required are universal69 including economic barriers, legal, regulatory and 
institutional barriers and technical barriers.  
 
Economic barriers relate mainly to the costs and pricing of renewable energy. It is argued that 
renewable energy costs are more than other energy sources, resulting in the avoidance of 
renewable energy by cost-driven decisions and policies. Most sources of renewable energy are 
free but the process of harnessing these renewable sources to produce electricity is more 
expensive. This is evident by the finding of a number of studies that have uniformly concluded 
that the cost to produce one unit (typically one-megawatt hour) of fossil fuel sourced electricity 
considerably lower than it is for renewable energy sources to do the same.70 By comparison, 
electricity-generating facilities that rely on fossil fuels have much lower upfront costs, as their 
costs relate more to the operation and maintenance of the facility.71 A further impediment that 
restricts the production of renewable source electricity relates to the fact that the current price 
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of fossil fuel does not reflect its ‘true’ cost to society. This is because the current price of fossil 
fuel ignores a range of negative factors, or ‘negative externalities’,72 that are not reflected in the 
price of fossil fuel sourced electricity.  Many renewable energy support policies attempt to 
compensate for these costs by establishing power purchasing rules and special pricing, by 
offering additional subsidies for renewable energy in the form of tax credits or incentives, and 
by reducing transaction costs. These public supports to the renewable energy generation are 
thus justified as temporary compensation for avoiding negative externalities.73 
 
With regard to legal barriers, the lack of a legal framework creates difficulties for project 
developers to plan and finance projects based on known and consistent rules. Independent 
power producers may not be able to invest in renewable energy facilities and sell power to the 
utility or to third parties under so-called power purchase agreements or power purchase 
agreements may be negotiated on an individual or ad hoc basis. Renewable source electricity 
generating facilities often find difficult to operate within the regulatory framework that has 
been established for the fossil fuel sourced electricity because the renewable sourced electricity 
is mostly smaller than its fossil fuel counterparts and they are often located in remote locations 
due to the availability of renewable resources. Therefore, these remotely located facilities are 
exposed to higher costs to connect to the existing electricity transmission grid. They can also 
be required to meet the cost of reinforcing or extending the existing electricity transmission 
grid.74 Restriction on sites and construction can also bring about barriers for renewable energy 
project. For example, urban planning departments or building inspectors may be unfamiliar 
with renewable technologies and may not have established procedures for dealing with sites 
and permits. Utilities may not allow favourable transmission access to renewable energy 
producers or may charge higher price for transmission access because of transmission-access 
rulings or right-of-way disputes.75 In addition, individual homes or commercial systems 
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connected to utility grid can face burdensome, inconsistent, or unclear utility interconnection 
requirements. Lack of unified requirements can also add to transaction costs.76 
 
In the case of technical barriers, consumers or project developers may lack access to credit to 
purchase or invest in renewable energy collateral, have poor creditworthiness, or experience 
distorted capital markets. In some countries, power project developers have difficulty in 
obtaining bank financing because of uncertainty of the long-term power purchase agreements 
to buy power.77 Moreover, cost-effective technologies may still be perceived as risky if there is 
little experience with them in a new application or region. In specific markets, skilled personnel 
who can install, operate, and maintain renewable energy technologies may not exist in large 
numbers. This lack of skills and information may increase perceived uncertainties and block 
decisions.78 In addition, renewable energy technologies cannot enter into direct competition on 
the market with established technologies because they are not completely mature. Renewable 
energy technologies, like any new technologies, remain in an unfavourable situation when they 
have to compete with conventional technologies.79 Therefore, incentive measures are required 
with the purpose that renewable energy technologies can be adopted beyond narrow market 
niches and progress through their learning curves. 
 
2 Parties, roles and interaction in a renewably sourced electricity industry 
In order to design successful renewable energy regulation, the key parties’ perspectives, their 
roles and interactions in relation to renewable sourced electricity needed to be considered. 
Regulation is a rather more broad category than law and it includes much more flexible, 
imaginative and innovative forms of social control. These forms seek to harness not just 
governments but also markets (through economic instruments), business and third parties.80 This 
section looks at how a variety of stakeholders, including state, business and civil society, have 
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been involved in decision-making processes and to what extent stakeholders within the 
countries examined. This is because experience shows that inclusive decision-making processes 
lead to more public acceptance. At the same time, multi-level administrative acceptance and 
coordination is required in order to achieve renewable energy deployment.81  
 
However, the state remains the central player because even mechanisms that are not reliant on 
legislation for their authority are negotiated directly with the state and operate ‘in the shadow 
of the state’.82 In the following sections the three main ‘actors’‐ the state, business and civil 
society ‐ and their contributions to renewable energy law and regulation, are examined. 
Initially they will be examined separately, followed by an examination of the interaction 
between them. This enables the development of a more sophisticated and nuanced account of 
how and why renewable energy regulation has shifted in particular directions. It also enables 
us to explore the virtues of using complementary combinations of policy instruments, 
harnessing a variety of stakeholders as surrogate regulators. 
 
(a) State 
As mentioned in a previous section describing the development of environmental regulation, 
state and other governmental organizations played a vital role in initiating the first phase of 
environmental regulation. The dominant approach was to promulgate legislation designed to 
prohibit or restrict environmentally harmful activities, by using ‘direct’ or ‘command and 
control’ mechanisms. By the 1980s there had been a considerable turn towards neo-liberalism 
and environmental policy received a sharp injection of free-market ideology. During this period, 
governments also experienced considerable pressure from industry to reduce the economic 
burden of complying with environmental regulations. Policy makers during this era sought to 
devise a range of less intrusive regulatory interventions. One important change was to shift 
towards economic instruments. However, notwithstanding their theoretical appeal, in practice 
                                                          
81 World Wide Fund and World Resource Institute, ‘Meeting Renewable Energy Targets: Global lessons from road to 
implementation’ (World Wide Fund and World Resource Institute, 2013, 22) 
82 Gunningham, Grabosky and Sinclair, above n 24, 179-212. 
102 
 
economic instruments were only used to a limited extent either during this period or beyond.83 
More popular with business were a variety of voluntary initiatives which came of age during 
the same period. 
 
In the context of renewable energy regulation, an energy revolution to a transitional low carbon 
economy requires action by governments at national and local levels, as well as through 
participation in coordinated international mechanisms.84 Fundamental to achieving such a 
revolution is the role of governments, and the regulatory instruments that they use to achieve 
their objectives.85 It is governments that ‘hold the key to changing the mix of energy 
investments’ and it is the policy and regulatory frameworks that they establish, nationally and 
internationally, that ‘will determine whether investment and consumption decisions are steered 
towards low-carbon options’.86 Renewable support schemes can require significant upfront and 
ongoing administrative support and oversight. This includes the initial design process, public 
consultation, scheme administration and any additional treasury burdens. The term ‘regulator’ 
is used here to cover all governmental or independent bodies that have renewable energy 
support mechanisms, including an overview, administrative or regulatory role in relation to 
renewable energy support schemes.87 
 
The success or failure of high profile and costly support schemes can also have political 
repercussions similar to any other public expenditure program. In recent years, as the sector has 
grown, governments have set up separate teams to build expertise and drive forward policy 
initiatives in this area. For example, the UK government made a number of reshuffles to bring 
together what is now the Department for Energy and Climate Change and the associated Office 
for Renewable Energy Deployment. Regulators are largely concerned with the following:  
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effectiveness of the scheme against carbon and renewables targets; cost of oversight and 
administration of the scheme; overall efficiency of the scheme in terms of expenditure and 
impact on end consumer tariffs; and public perception.88 
 
(b) Business 
For many years the business approach to environmental issues was an essentially reactive one. 
Business regarded environmental regulation as imposing a largely unjustified economic burden 
that threatened its profitability and competitiveness. Business lobby groups devoted 
considerable energy to resisting the enactment of environmental regulation.89 However, over 
the last 15 years or so, a growing number of corporations have been convinced that there is a 
‘business case’ for going beyond compliance. This case can take a number of forms. In variety 
of industries, an increasing number of corporations are seeking to combine the objectives of 
environmental protection and economic growth. They are doing so in a number of ways 
including: preventing pollution and, thereby, cutting costs and avoiding waste directly; more 
effective risk management (including minimizing the risk of accidents, costly cleanups and 
environmental liability); and by gaining an increasing share of expanding ‘green markets’.90 In 
this way, business has come to believe that there are good reasons for achieving levels of 
environmental performance at least as high as that required by law.91  
 
With respect to the renewable energy electricity industry, the term ‘business’ refers to all 
organizations or individuals who contribute capital and/or resources to the development of 
renewable energy projects, small or large scale, and who anticipate a financial benefit. This 
definition of business covers private equity and venture capital organizations, banks, wealthy 
individuals, ordinary consumers and communities, corporations, utilities and public sector 
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bodies. Each of these separate business groups would typically have different risk and return 
appetites and evaluation criteria for such projects.92 
 
(c) Civil society 
Civil society in this thesis includes communities and NGOs who have begun to fill the 
regulatory space the government regulators once occupied.93 Community-based environmental 
protection has gained increasing attention as either complementary to or a substitute for 
traditional direct regulation. At least in principle it can deliver both procedural and outcome 
benefits.94 This approach also fosters environmental awareness in the community, which in turn 
can lead the community to mobilize in ways that result in improvements in environmental 
performance at a local level.95 In addition, at regional, national and global levels, the 
environmental NGOs have facilitated the biggest gains in environmental issues. These 
organizations, aided by advanced techniques for information gathering, have become 
increasingly sophisticated at communicating their message, as well as in using the media to 
amplify the impact of their campaigns. This influences consumers and markets through 
strategies.96 
 
In terms of the renewable energy electricity industry, the community includes broader 
consumer bodies made up of individuals and organizations that consume energy and/or pay 
taxes.97 It is from this stakeholder group that the additional cost of supporting renewable energy 
is recovered, either through additions to energy bills or through taxes and levies on earnings 
and energy consumption. It is also this group that would ultimately bear the cost of climate 
change, although that is not so easily quantified.98 The following issues are of key concern to 
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consumers: the total additional cost to consumer bills; the efficiency and effectiveness of the 
expenditure (total cost per tonne of carbon abated or per unit of installed capacity); and the 
wider benefits of supporting renewable energy (positive climate effects, increased security of 
supply).99 
 
3 Regulatory Instruments for Renewable Energy Source of Electricity (RES-E) 
The still comparatively higher cost of RES-E technologies, as well as other barriers mentioned 
above, has made it virtually impossible for RES-E to grow without regulatory intervention.100 
There is still considerable uncertainty among governments and regulatory agencies about the 
kind of legal and regulatory framework needed to manage the incorporation of these 
technologies into the large generation mix of a country or region. While the technological 
learning in relation to RES-E in the last decade has been very important, the regulatory learning 
has not been so pronounced. A large number of crucial regulatory questions are still waiting for 
a proper response.101 Prominent among these unsolved issues is how best to design subsidy 
regimes to ensure the proper development of RES-E.102  
 
A number of regulatory instruments have been developed to address barriers that prevent the 
production of renewable sourced electricity. The concept of a ‘tool’ or ‘instrument’ of 
government action is a broad one.103 In this thesis, regulatory instruments refer to the tools 
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employed by institutions to achieve regulatory outcomes, including all kinds of instruments 
that are directly involved in facilitating the development of renewable energy sourced 
electricity. These regulatory instruments have been broadly grouped into two categories: 
‘supply-push’ or ‘demand pull’ techniques.104 Supply-push techniques are designed to push 
renewable sourced electricity generation technologies toward cost parity with non-renewable 
electricity technologies by using specific and targeted approaches.105 Supply-push techniques 
are therefore often designed to support technology-technology specific research and 
development programs, below-cost provision of infrastructure or services,106 and positive 
discriminatory rules such as regulations facilitating grid access for RES-E power suppliers.107 
Demand-pull techniques, in contrast, are designed to encourage the mass deployment for drives 
portfolio of renewable sourced electricity technologies by creating the financial, institutional 
and regulatory conditions that can allow for this to occur.108 By encouraging deployment, 
demand-pull techniques are designed for economy of scale and refers to cost-reductions that are 
brought about as a result of increased volume, including increased production knowledge.109 
The International Energy Agency has advocated that ‘push’ and ‘pull’ techniques are critical to 
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developing a ‘comprehensive policy approach’110 that can effectively increase the production 
of renewable sourced electricity.111 
 
The policies and regulatory instruments that have been examined in this thesis, whose goal is 
to promote renewable energy for sustainable development, fall into two main categories: (1) key 
regulatory instruments which include Feed-in Tariffs (FIT) and Feed-in Premiums (FIP), 
Renewable Energy Portfolio Standards (RPS) and Competitive Auctions (Tendering); and (2) 
supplementary regulatory instruments including investment cost-reduction instruments 
(which provide incentives in the form of lower investment costs), public investments and 
market facilitation activity instruments (which offer a wide range of public policies that reduce 
market barriers and facilitate or accelerate renewable energy markets) and climate change 
mitigation instruments (that indirectly promote the development of renewable energy electricity 
through emission pricing instruments). 
 
The regulatory instruments discussed in this section can be achieved through legislative 
processes (statutory enactment by a legislative body) or through the regulatory process (for 
example regulatory action by utility or energy regulators), or through a combination of these 
techniques. Whether a legislative or regulatory approach should be used in any jurisdiction will 
depend on political considerations and legal issues. In many cases, both statutory and regulatory 
action will be necessary, with legislation required in the first instance to establish the 
requirement or program, and regulation then required to fill in the details and implement the 
legislation.112 
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(a) Key Regulatory Instruments 
An examination of the direct instruments implemented over the past 20 years to stimulate the 
development of renewable energy sources shows that the instruments used all show a strong 
similarity to the instruments of environmental policy. In particular, they raise the same 
questions from the point of view of the classical debate between price-based and quantity-based 
instruments in environmental policies.113 Price-based economic instruments are based on the 
price signals concept, which support consumers to orient towards sustainable products because 
their price is lower than polluting products.114 Price setting policies decrease price and cost 
related barriers by creating favourable pricing regimes for renewable energy compared with 
other sources of power generation.115 The price-based approaches oblige utilities to purchase 
electricity from green power generators.116 The price-based instruments for RES-E discussed 
below include Feed-in Tariff (Feed-in tariffs (FIT) and Feed-in Premiums (FIP). In contrast, 
quantity-forcing policies mandate a certain percentage or absolute quantity of generation to be 
supplied from renewable energy, at an unspecified price.117 Quantity-based approaches are 
where the public authorities set an objective to be reached and organise competitive bidding 
processes, or they impose quotas on electricity suppliers and set up a system of tradable green 
certificates. The quantity-based instruments for RES-E discussed below include Renewable 
Portfolio Standards (RPS) and competitive auctions (Tendering). Often price-based instruments 
and quantity-based instruments take place in parallel with other supplementary instruments, 
such as investment cost-reduction policies. 
 
(i) Feed-in Tariffs (FIT) and Feed-in Premium (FIP) 
Feed-in tariffs and premium tariffs are types of renewable electricity production supports. Feed-
in tariffs guarantee a fixed financial payment per unit of electricity produced from renewable 
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energy sources. This support can be for both the physical electricity and the green value together 
(fixed feed-in tariff) or it can just be a premium for the green value. The producer then receives 
the rest of his or her income from selling the electricity on the regular electricity market 
(premium tariff).118 A combination of both fixed feed-in tariffs and premium tariffs is also 
possible and currently operational in Spain119 where RES-E producers can choose each year 
which support system they want to use.  
 
The basic feature of feed-in tariffs (FIT) is that they guarantee a high degree of certainty by 
providing RES-E generators with a certain rate of return for their electricity.120 Regulatory 
measures are usually used to impose an obligation on electricity utilities to pay the power 
generator a price as specified by the government. The tariff may be supplemented with subsidies 
from the state. The level of the tariff is commonly arranged for a number of years to give 
investors income security for a considerable part of the project’s lifetime. To encourage 
development of new RES-E capacity, FITs must be fixed and high enough to ensure long-term 
recovery of costs for a given technology.121 In most power system, FITs are applied for at least 
10 years. In some cases, support is guaranteed for as many as 30 years. According to the most 
REN21 Global status report, by 2010 at least 75 countries and 29 states and provinces had 
instituted Feed-in policies, either feed-in tariffs (FITs) and feed-in premiums (FIPs) as a support 
mechanism for RES-E generators.122 
 
Feed-in premiums (FIP) are payments guaranteed to RES-E generators on top of existing 
electricity market prices. The FIP operate much like a kind of ‘renewable’ capacity payment. 
Similar to FITs, these premiums are valid for a specific contract period. In contrast to FITs, 
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plant operators have to deliver the electricity generated directly to the electricity market and 
receive an additional payment on top of the electricity market price. With regard to determining 
the premium payment, different design options are possible, including a fixed premium, a 
floating premium and a premium with cap and floor.123 The different premium design options 
can be differentiated according to the associated risk sharing between the RES power plant 
operators and the public. Feed-in premiums (FIP) are usually a generation-based payment. 
 
A variation on pricing laws, ‘net metering’, permits consumers to install small renewable 
systems at their homes or businesses and then sell their excess electricity into the grid. This 
excess electricity must be purchased at retail market prices by the utility.124 In some cases, 
producers are paid for every kilowatt hour (kWh) they feed into the grid. In other cases they 
receive credit only to the point where their production equals their consumption. This policy 
option has been adopted in Japan, Thailand, Canada, and in at least 38 states in United States 
of America (USA). It is of benefit to electricity providers as well as system owners, particularly 
in case of PV solar, because excess power generated during peaking times can improve system 
load factors and offset the need for new peak load generating plants.125 
 
a) Advantages and Disadvantages of Feed-in Policies 
The benefit of fa eed-in tariff is the guaranteed remuneration. This is because feed-in tariffs 
offer long-term certainty for renewable energy generators who therefore no longer suffer from 
the risks of the volatility of electricity market prices. Unlike quantity-based mechanisms, feed-
in tariffs do not expose renewable energy developers to risk in the certificates market, as there 
is no competition among renewable energy producers. Feed-in tariffs do not rely on wholesale 
market prices. These plants do not contribute infra-marginal capacity for incumbent generators 
that operate both traditional generation assets in the energy market as well as renewable energy 
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for electricity, therefore reducing their market power.126 As a result, feed-in tariffs do not 
establish a competitive advantage for incumbent generators and therefore level the playing field 
across both conventional as well as new renewable energy for electricity generators.127 
 
On the other hand, the evident drawback of feed-in tariffs is the fact that it is extremely 
challenging to determine the right remuneration levels for renewable energy sourced electricity. 
There is a noticeable risk that feed-in tariffs will fall short and fail to produce enough economic 
incentives for new renewable energy developers to enter the electricity market. Equally there is 
the risk that feed-in tariffs will be too high and bring about overinvestment at very high cost, 
without necessarily resulting in a proportional technological improvement. Moreover, feed-in 
tariffs depend on the customary regulatory risks, because they are just a regulatory instrument 
that is backed-up by a regulatory commitment. Therefore, feed-in tariffs are embodied in special 
decrees or in electricity acts, which require the government to allocate the incurred additional 
costs to electricity consumers or to taxpayers. This means that the regulations governing feed-
in tariffs are always at risk of change. 
 
The main advantage of the FIP system compared with the fixed FIT is the market orientation, 
provided by the fact that the electricity price is part of the overall remuneration of RES-E power 
plants. In this way, the decentralised direct marketing of RES-E and the incentives for non-
dispatchable renewable technologies to feed-in electricity in times of negative prices is reduced. 
However, the stronger exposure to the market involves higher investment risks for power plant 
operators. Another negative impact of decentralised direct marketing is the potential for low 
quality of forecasts relating to electricity generation from variable RES-E, especially the likes 
of smaller wind and solar actors, which could lead to higher system integration costs.128 
 
b) The core design features of FIT and FIP 
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The core design features of feed-in policies include the level of tariff and the duration of tariff. 
First, the level of tariff is one of the most critical features of a feed-in policies. Tariffs must be 
high enough to cover costs and encourage development of particular technologies.129 One of 
the key design options of feed-in policies is tariff differentiation, which specifies the FIT rates 
that each renewable energy technology will receive. The issue of tariff differentiation can 
impact a broad range of policy considerations, including policy costs, energy access, 
administrative complexity, economic development, and diversification of the electricity mix.130  
 
Another important design option is duration of tariffs, tariffs must be guaranteed for a time 
period long enough to assure investors of a high enough rate of return.131 A long term 
guaranteed tariff provides investors with a security of returns. Consequently, feed-in tariffs are 
commonly set over a substantial period.132 In this way they provide long-term certainty about 
receiving financial support, which is lowersinvestment risks considerably.133 Generation cost-
based rates are higher and shorter, the latter having the potential to remove the incentive for 
projects to continue operating over their entire lifetimes. Cost-based rates involve longer 
contracts with correspondingly lower rates, and increase the potential for price stabilization 
impacts. From the ratepayer perspective, short-term contracts cost less over time, but longer-
term payment can generate immediate savings. Policy makers should be aware of these two 
potential effects and how they balance out. Feed-in policies can serve as a hedge against volatile 
fossil fuel prices and serve to dampen electricity price spikes. A well-designed FIT and FIP may 
not attract investment if the policy funding source is not judged to be viable over the long-
term.134  
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The success of feed-in instruments is also determined by factors such as charges for access to 
the electric grid, limits set on qualifying capacity, and the ease of permitting and sitting (as 
influenced by the existence and specifics of national or regional standards). For developing 
countries, the critical concern regarding FIT and FIP instruments is that of policy cost. Feed-in 
policies have a reputation for being inherently expensive policies, largely as a result of the large 
volume of renewable energy capacity that has been built in Europe under FITs and FIPs. Many 
developing countries lack the resources to pursue generation projects that will significantly 
increase ratepayer or taxpayer burdens. Countries can adopt (and have adopted) radically 
different FIT and FIP designs to reflect their different policy goals and national circumstances. 
Feed-in policies can be designed to limit ratepayer impact and do not necessarily need to be 
expensive from the point of view of ratepayers.135 
 
In some cases the price for renewables may be set too high and the cost to the country will be 
greater than it would have been under a more market-based incentive.136 On the other hand, 
markets are apt to be particularly sensitive to the need for relatively uncomplicated access to 
the electric grid and low transaction costs. FIT and FIP instruments allow for ease of entry into 
the marketplace and tend to favour smaller companies and incremental investment, making 
them particularly suited to developing countries, where power markets are often small and 
dispersed. As in the industrial world, it is critical to focus on models of development that are 
viable, sustainable, and replicable, and that emphasize local participation and ownership.137 
 
(ii) Renewable Energy Portfolio Standards (RPS) 
A RPS insists that a minimum percentage of generation sold or capacity installed be provided 
by renewable energy. Obligated utilities are required to ensure that the target is met, either 
through their own generation, power purchases from other producers, or direct sales from third 
parties to the utility’s customers.138 Normally, RPS obligations are based on the final retailers 
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of power, who must purchase a portion of renewable power or the equivalent amount of green 
certificates. Two types of standards have merged in RPS. Capacity-based standards set a fixed 
amount of capacity by a given date, whereas generation-based standards mandate a given 
percentage of electricity generation that must come from renewable energy. 
 
a) Advantages and Disadvantages of RPS 
Ideally, RPS and similar quota-based mechanisms when properly deployed are the most 
economically efficient way to support renewable energy for electricity. Determination of the 
target percentage for renewable energy sources allows for market competition between 
renewable energy for electricity generators and for a better determining of energy prices. 
Furthermore, certificate trading encourages overall efficiency and gives generators some 
flexibility in order to meet government targets. Trading can occur across diverse geographies 
and systems, therefore increasing the transnational and trans-state efficiencies.139  
 
However, compared to in the feed-in tariffs, RPS faces two different types of market risk. The 
first risk is related to the fluctuations in electricity prices in the wholesale market and the second 
risk comes from trading. The second risk is linked to the price volatility of Renewable Energy 
Certificates (RECs), and can be considerably reduced when stakeholders are not just subject to 
a quota requirement, but also compelled to fulfil their commitment by entering into long-term 
contracts with renewable energy generators. RPS creates incentives for conventional generators 
to integrate renewable energy of electricity into their overall portfolios and achieve vertical 
integration. This tendency can generate entry barriers for new renewable energy developers and 
may bring about the increased market power for larger players. 
 
RPS obligations are most effective in meeting policy targets for renewable energy for 
electricity because they set a clear obligation on an actor in the electricity chain to achieve 
overall target with a penalty in case of this actor fails to meet their obligation.140 
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b) The core design features of RPS 
The core design features of RPS includes a time horizon of the quota obligation, penalties and 
market liquidity. Firstly, obligation levels need to be set well in advance and the quota 
obligation should be guaranteed to be in place for a sufficiently long time period into the future 
in order to guarantee future demand for RES-E. For instance, in the UK the obligation level has 
been set until 2016 while the obligation itself is guaranteed to remain in place at least until 
2027.141 
 
Secondly, penalties should be set well in advance, significantly above green certificate prices, 
and enforcement should be guaranteed. For example in Sweden the penalty is set at 150% of the 
certificate price. Recycling of penalties to RES-E projects as applied in the UK can add a 
‘positive’ incentive for RES-E projects to the ‘negative’ incentive for obliged parties. However, 
in an oligopolistic market the penalty can loose its effectiveness if obliged parties manage to 
negotiate contracts for certificate purchases that foresee the recycling to be paid to them, and 
thus a loop is created where a large share of the penalty paid by the obliged party is recycled 
to its own pocket.142 
 
Thirdly, in the case of market liquidity, market design, size and competition are key parameters 
in order to have markets functioning well. Via the obligation a demand is being created, but 
with barriers still existing on the supply side (e.g. grid access, siting problems) no real supply 
can be generated. This in turn could result in high prices being paid for only few realised 
projects.143 
 
The success of feed-in instruments is also determined by factors such as minimum tariffs, 
technologically-specific support, and long-term contracts. Minimum tariffs can be introduced 
in order to increase investment security in case of fluctuating prices. For instance in Belgium 
the onus is on the Transmission and Distribution System Operator to purchase at a minimum 
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price. Peculiar to the Belgian system are the technology-specific minimum tariffs, a feature 
which is usually only known in relation to feed-in tariffs. For technology-specific support, 
there are several options to support currently less economically viable technologies while 
avoiding windfall profits for cheaper technologies. These include separate quotas (bands) per 
technology, technology-specific certification periods (duration), or differentiated values (more 
or less than one certificate per MWh). also In this area however, a combination with a feed-in 
premium can be envisaged. Further, long-term contracts (e.g. 10 years) for both the physical 
electricity and the green certificates can reduce price risks for both RES-E producers and 
obliged parties. Obliged parties might not always be interested in signing long-term contracts, 
especially if certificate prices are expected to decrease. Therefore, the government can oblige 
obligated parties to offer long-term contracts as has been done for example in the Californian 
system. 
 
(iii) Competitive Auctions (Tendering) 
The final quantity-based system considered is that of competitive auctions or tendering. Bidding 
procedures can be applied to select beneficiaries for investment support or production support, 
or for other limited rights, such as sites for wind energy. Potential investors or producers have 
to compete through a competitive bidding system. Through auctions, government and 
regulators set the amount of electricity from each of the renewable sources, their growth rate 
over time, and the level of long-term price security offered to renewable generators over time.144 
The bidding is associated with an obligation on the part of electricity providers to purchase a 
certain amount of electricity from renewable sources at a premium price. The difference 
between the premium and market price is reimbursed to the electricity provider, and is financed 
through a non-discriminatory levy on domestic electricity consumption. 
 
a) Advantages and Disadvantages of Competitive Auctions 
With respect to advantages, auctions can lessen risks for renewable energy based electricity 
generators due to guaranteed remuneration, comparatively low administrative and transaction 
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costs and a reduction of entry barriers. Auctions have a noticeable benefit over feed-in tariffs 
because they relieve the regulator from the task of identifying the costs associated with 
renewable energy for electricity and instead it is the market participants have to reveal the 
appropriate support levels through the bidding process. Moreover, the contracts that usually go 
together with a winning bid lower long-term risk for renewable energy generators.145 
 
Auctions effectively centralize the process for renewable energy based electricity development 
in the overall system and can therefore facilitate economics of scale. In contrast with the RPS, 
where participants must observe and meet specific targets on an individual basis, auctions 
provide an opportunity for market players to create partnerships and succeed in building more 
cost effective and efficient renewable energy based electricity projects.146 
 
Nevertheless, auctions are most effective when the renewable energy based electricity industry 
is mature enough to profit from both the bidding process as well as the advantages given to the 
auction winner. Failure to finish renewable energy based electricity projects is a critical issue 
in energy systems that have binding RES targets.147 To tackle the risk, winning bidders are 
required to produce financial warranties, which provide an additional mechanism for 
enforcement. Generally, auctions can be extremely beneficial but require flexible and careful 
regulatory and rule design in each power system. 
 
Tendering systems can be extremely effective in stimulating new capacity as the amount of 
capacity to be tendered is set beforehand. The total volume installed or generated will not 
surpass the size of the tender. It is important that the bidding system is designed in such a way 
that at least sufficient bids are solicited to fill the tender.148 
 
b) The core design features of competitive auctions 
The core design features of competitive auctions include penalties, the capacity of the tendering 
body toshare part of the price risk, continuity of call, and the streamlining of interacting 
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policies. A penalty for non-compliance can be implemented in order to avoid unreasonably low 
bids. Penalties can also be applied to projects exceeding deadlines. Sharing part of the price risk 
is included into the design by incorporating corrections for inflation, currency exchange rates 
and market prices of key commodities (e.g. steel, biomass) between tender closure and the 
realisation of the project. In this way a significant part of the financial risk can be transferred 
from the project developer to the tendering body. Further, long-term continuity and 
predictability of calls should be ensured in order to avoid stop-and-go development in the 
renewable industry. Lastly, it has been shown that other policies affecting the realisation of 
winning projects so the streamlining of interacting policies is an important design feature. For 
example spatial planning should be streamlined in order to ensure the tendered capacities can 
actually be realised. 
 
(a) Supplementary Regulatory Instruments 
Supplementary regulatory instruments in this thesis refer to a range of other regulatory 
instruments which directly stimulate investments in renewable energy electricity. These include 
investment cost reduction instruments, public investment and market facilitative instruments, 
and climate change mitigation instruments that have been adopted in parallel to price and 
quantity setting instruments in both developed and developing countries. 
 
(i) Investment Cost-Reduction Instruments 
A number of policies are designed to provide incentives for voluntary investment in renewable 
energy by reducing the costs of such investments. A range of financial incentives can level the 
playing field between conventional energy and renewable energy investments.  
 
Investment cost-reduction can be done by reduction in the initial capital outlay by consumers 
for renewable energy systems which is accomplished through direct subsidy or rebates, tax 
relief, grants and loans. The subsidies are used to buy down the initial capital cost of the system 
so that the consumer sees a lower price. Tax relief addresses energy production, property 
investments, accelerated depreciation and renewable energy fuels. Tax relief policies to 
promote renewable energy have been employed in many countries to reduce capital costs after 
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purchase. These policies include investment tax credits, accelerated depreciation, production 
tax credits, property tax incentives, personal income tax incentives, sales tax incentives and 
pollution tax exemptions.149 In addition, many countries have offered grants for renewable 
energy purchases and offer loan programs for financing the purchase of renewable energy 
equipment.150 Loan programs offer financing for the purchase of renewable energy equipment. 
Loans can be offered at the market rate, low interest (below-market rate), or forgivable. 
 
Investment cost reduction instruments have their own benefits and drawbacks. Cost-reduction 
policies have the clear advantage of reducing costs to the renewable energy developers, mainly 
through flexible or accelerated depreciation over a substantial period. In addition, these 
mechanisms, such as tax credits, do not put a direct burden on electricity consumers through 
increased tariffs. For this reason, these incentives often become part of governmental budgeting. 
The main difficulty with these incentives is they are advantageous only in an equity perspective. 
This means tax credits and other incentives are most beneficial to renewable energy generators 
who already have a large revenue stream and can turn these mechanisms into cash for their 
own operations. Some renewable energy developers may choose to enter into ad-hoc, tax-
oriented partnerships and joint ventures with companies with higher profits who would find 
the fiscal incentives more advantageous. 
 
With investment cost reduction instruments, no guarantee about their effectiveness can be 
given. High impact is possible depending on the level of subsidies and the available and 
continuity of budgets. 
 
(ii) Public Investments and Market Facilitation Activities 
Market facilitation activities are public investments used to implement the rules, regulations 
and procedures that help to facilitate or accelerate renewable energy project development. Most 
of these activities are particularly relevant to small power producer programs (SPPs). The most 
important of these activities are: (1) infrastructure support policies which are made up of a 
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variety of policies to build and maintain ‘market infrastructure’ including design standards, 
accelerated granting of sites and permits, equipment standards, and contractor education and 
licensing; (2) public awareness, information and training; (3) government procurement policies 
to help promote commercial development of renewable energy by requiring that government 
agencies purchase renewable electricity and renewable energy system; and (4) funding for 
market facilitation activities.151 
 
Public investment can take the form of investment funds and guarantee facilities. Public funds 
can be used in public-private partnerships to support the infrastructure development of business 
formation. They can also be used to promote technical research, standards development, and 
public awareness.152 Investment funds, in general, serve a variety purposes including paying 
for the difference between the cost of renewables and traditional generation facilities. They can 
also be used to reduce the cost of loans for renewable facilities, to provide low-income energy 
assistance, and to support research and development. In addition, guarantee funds are a way of 
leveraging public funds to stimulate loans for financially viable projects. They are often used 
to support small and medium enterprises that have the necessary repayment capacity but who, 
for some reason, cannot obtain a bank loan without the support of guarantee fund.153 
 
(iii) Climate Change Mitigation Policies 
RES support policies, as mentioned above, are currently necessary for most renewable energy 
sources in order to be competitive with conventional production technologies based on fossil 
fuel, nuclear energy or large hydro. Thus, the level of support needed does not only depend on 
the renewable energy technology, but also on the reference cost for conventional production. 
These reference costs depend, on the one hand, on the existing subsidy and tax regimes which 
apply to conventional production and, on the other hand, increasingly on the climate change 
mitigation policies in place in a country 
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Climate change mitigation policies include: emission reduction target; emission taxes and 
emission trading; and energy taxes. Increasing the reference cost due to higher prices for fuel 
or technologies, as well as the reduction of subsidies and increasing impact of climate change 
mitigation policies, reduces the level of support needed for renewable energy sources.154 
 
4 Smart renewable energy regulation for sustainable electricity generation 
In order to meet the intensifying climate challenge, the global energy system must undergo a 
fundamental transformation, with a rapid increase of renewable energy use worldwide.155 
Developing countries are at the forefront of this challenge, since they are expected to add 
around 80 percent of all new electricity generation capacity worldwide in the next two 
decades.156 Developing countries play an important role in the transition from a dependence on 
fossil fuels towards the use of more renewable sources, as illustrated by the many capacity 
targets, strategies, and policies they have implemented in recent years to support renewable 
energy generation.157 
 
Regulation plays a significant role in facilitating the development of renewable energy sourced 
electricity for sustainable development in developing countries. However, most existing 
approaches to renewable energy regulation are not effective in delivering their purported policy 
goals sufficiently enough to facilitate development of renewable energy sourced electricity in 
developing countries. The IEA’s forecasts show that, without new policies, more than two thirds 
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of the new electricity capacity in developing countries would be powered by fossil fuels.158 
Successful approaches to renewable energy policy and regulation vary by country, but there 
are some common themes and recommendations emerging from the experience of developed 
and developing countries. Smart regulation for a 21st century energy system needs to reform 
the energy market and current regulatory framework to facilitate greater competition, empower 
consumers and overcome the barriers to unlock the commercial opportunities to transition to 
smarter, cleaner energy technologies.159 
 
The most influential research on smart renewable energy regulation was influenced by the 
World Resource Institute (WRI) working paper by Lutz Weischer et al.160 Lutz Weischer et al 
identifying key components of smart renewable energy policy in developing countries, 
focusing on the power sector. It also provides recommendations of maximizing the 
effectiveness of international support for deployment of renewable energy, drawn from these 
on-the-ground experiences in 12 developing countries in Africa, Asia, and Latin America.161 
The approach to smart renewable energy regulation in this thesis was also influenced by the 
research and publications of Neil Gunningham et al.162 In this research, the central concept of 
smart regulation is, in the majority circumstances, the use of multiple rather than single 
instruments, and a broader range of regulatory actors, will produce better regulation. 
 
In this thesis, smart renewable energy regulation refers to sets of rules, regulations, and 
government actions that lead to an increased share of renewables in the total electricity 
consumption in line with a country’s development objectives. To develop smart renewable 
energy regulation for lower income countries, this thesis was influenced by the concept of 
‘smart regulation’. This is an emerging form of broad regulation that seeks to harness not just 
governments but also business and third parties to provide policy alternatives that include, but 
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often go beyond, direct regulation.163 Smart renewable energy regulation provides greater 
effectiveness, efficiency, equity and institutional feasibility. All of these were addressed by the 
Special Report on Renewable Energy Sources of the Intergovernmental Panel on Climate 
Change (IPCC)164 and developed by the International Renewable Energy Agency (IRENA).165 
The purpose was to develop policies in support of the deployment of renewable energy power 
to facilitate renewable energy governance for sustainable development. Therefore, smart 
renewable energy regulation is designed to encourage private investment, achieve its objectives 
in a cost-effective way, promote continuous innovation, and is developed through transparent, 
accountable, and participatory process.166 It uses multiple rather than single regulatory 
instruments with a broader range of regulatory actors along the line to facilitate renewable 
energy governance for sustainable development.167 
 
The following chapter will consider the national regulatory models that form the analytical 
sections of this thesis. However, before this, it is necessary to identify the key principles for 
smart renewable energy regulation to facilitate the increased share of renewables in total 
electricity consumption in line with a country’s development objectives. It is against these 
principles that the regulatory regimes and approaches must be assessed. In this regard, the six 
key principles for smart renewable energy regulation are identified as follows:168 
 has a clear commitment to renewable energy; 
 ability to leverage private investment; 
 cost-effectiveness;  
 ability to encourage innovation 
 inclusive of good governance in regulation; and 
 inclusive of a comprehensive package of renewable energy development 
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(a) Commitment to renewable energy 
A clearly stated and positive regulatory commitment to increase the production of renewable 
sourced electricity represents ‘the most critical element’169 of a regulatory regime that is 
designed to realize an increase in renewable energy. A clear commitment in this regard exhibits 
a robust willingness of the legislature to increase the production of renewably sourced 
electricity.170 This then provides the intellectual, social, political and legal capital required to 
inform the design of the broader regulatory framework that is designed to increase the 
production of renewably sourced electricity. While a positive commitment to increase the 
production of renewably sourced electricity is fundamental, the form of this commitment is 
less critical. In this regard, such a commitment may, for example, be presented in the ‘purposes, 
objects, principles [or] strategies’171 of the regulation that is concerned with increasing the 
production of renewably sourced electricity.  
 
While a positive commitment to increase renewably sourced electricity is regarded as a 
fundamental legal value for an effective regulatory regime, the realization of this value must 
be carefully balanced with a sense of pragmatism.172 Pragmatism – or practical ‘do-ability’173 as 
it has also been referred to – refers to the creation of a commitment that is at the same time 
realistic, achievable, meaningful and robust. In this sense, an express and robust commitment 
to increase the production of renewably sourced electricity must therefore be capable of being 
achieved within the bounds of current knowledge, capacity and the economic, social, 
environmental and political requirements imposed by society.174 
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(b) Encourage private investment 
Smart renewable energy regulation also needs to be able to leverage private investment. A 
regulatory regime that encourages private investment needs to have a more transformational 
impact by promoting attractive and predictable market conditions. The conditions investors 
look for have been characterized as ‘loud, long and legal’.175 Loud incentives need to be 
sufficient to make a difference to the bottom line and improve the bankability of projects. Long 
incentives need to be sustained for a duration that reflects the financing horizons of a project 
or deal. Finally, legal incentives relate to a legally established regulatory framework, based 
around binding targets or implementation mechanisms, to build confidence that the regime is 
stable, and can provide the basis for long-life, capital intensive investment. 
In its 2005 working paper, The support of electricity from renewable energy sources,176 the 
Commission of the European Communities observed that:  
[a]ny instability in [a] system [that is designed to increase the production of renewable 
sourced electricity] creates high investment risks, normally taking the form of higher costs 
for consumers. Thus, the system needs to be regarded as stable and reliable by the market 
participants in the long run in order to reduce the perceived risks.177  
 
In essence, the purpose of the Commission’s statement was to emphasis that a regulatory regime 
that is concerned specifically with increasing the production of renewable sourced electricity 
must be dependable and certain.178  
                                                          
175 The “loud, long, and legal” framework was developed by a group experienced renewable energy financiers of invited to 
provide input on “good policy” for renewable energy for the Ministerial-level International Conference on Renewable 
Energies in Germany in 2004. See Kirsty Hamilton, Unlocking Finance for Clean Energy: The Need for “Investment Grade” 
Policy, Energy, Environment, and Development Programme Paper (London: Chatham House, December 2009), 8. Deutsche 
Bank Climate Change Advisors has proposed a similar set of criteria, summarized as “transparency, longevity and certainty.” 
See DB Climate Change Advisors, Paying for Renewable Energy: TLC at 
the Right Price. Achieving Scale through Efficient Policy Design (New York: Deutsche Bank Group, December 2009), 15. 
176 Commission Communication of 7 December 2005, The support of electricity from renewable energy sources [COM(2005) 
627 final] OJ C 49.  
177 Commission Communication of 7 December 2005, The support of electricity from renewable energy sources [COM(2005) 
627 final] OJ C 16.  
178 See, eg, Janet Sawin, ‘Policy Lessons for the Advancement and Diffusion of Renewable Energy’ (International Conference 
for Renewable Energies, 2004) 29; Paul Gipe, ‘Renewable Energy Policy Mechanism’ (Wind-Works.org, 2006) 
<http://www.wind-works.org/FeedLaws/RenewableEnergyPolicyMechanismsbyPaulGipe.pdf> 9 and Aviel Verbruggen, 
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To realize this objective, a regulatory regime must offer something that it ‘predictable, long-
term and consistent’.179 Strategies must be designed to facilitate an increase in the production 
of renewable sourced electricity.180 Importantly, a regulatory regime that is dependable must 
also be sufficiently robust so that it is capable of operating ‘under adverse changes in 
circumstances’.181 A regulatory regime that is designed to subscribe to these values is likely to 
engender confidence in the stability and viability of the regulatory regime, even in the case of 
changing circumstances.182 This is a crucial element for a regulatory regime that is designed to 
address a long-term and dynamic issue such as increasing the production of renewable sourced 
electricity.  
 
While the benefits of a certain and robust regulatory regime are several, such an approach must 
not be resistant to change. This is because a regulatory regime that resists change merely for 
the sake of blindly upholding the concept of certainty may fail to address the complex, dynamic 
and interdisciplinary nature of the problems that are at the heart of a regulatory regime that is 
designed specifically to increase the production of renewably sourced electricity. In this sense, 
a regulatory regime that is designed to increase the production of renewable sourced electricity 
must, in addition to offering certainty and predictability, be sufficiently flexible to respond to 
unanticipated changes so that the regulation remains relevant and practical.183 
 
                                                          
‘Performance evaluation of renewable energy support policies, applied on Flanders’ tradable certificates system’ (2009) 37(4) 
Energy Policy 1386.  
179 Janet Sawin, ‘Policy Lessons for the Advancement and Diffusion of Renewable Energy’ (International Conference for 
Renewable Energies, 2004) 29.  
180 Kira R Fabrizio, 'The Effect of Regulatory Uncertainty on Investment: Evidence from Renewable Energy Generation' 
(2012) Journal of Law, Economics, and Organization, 28.  
181 Verbruggen, above n 134, 1386. See also: Lutz Mez, 'Renewables in Electricity Generation: Germany as Pioneer?' in 
Burkard Eberlein and G. Bruce Doern (eds), Governing the energy challenge: Canada and Germany in a multi-level regional 
and global context (University of Toronto Press Incorporated, 2009) 373, 373.  
182 Simone Borghesi, ‘The European Emission Trading Scheme and Renewable Energy Policies: Credible Targets for 
Incredible Results’ (141.2010, Fondazione Eni Enrico Mattei, 2010) 19. 
183 Nicolas De Sadeleer, Environmental Principles: From Political Slogans to Legal Rules (Oxford University Press, 2002), 
248-61. See also: Pielke Jr, above n 136. 
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(c) Cost-effectiveness 
The final key legal value that must be reflected in a regulatory regime that is designed to 
increase the production of renewable sourced electricity is that it must be capable of heeding 
and responding to fiscal pressures. That is, such a regime must be conscious of costs so that ‘the 
diffusion [of renewable sourced electricity is] defensible on economic grounds’,184 as well as on 
ethical, moral and political grounds.  
 
However, being conscious of costs does not imply a fixation with a least-cost approach. The 
reason for this is that while the issue of costs is ultimately relevant to the effectiveness of a 
smart renewable regulatory regime, it is important not to be overly consumed by this issue. 
Sagoff, who through his various contributions, considered the relevance of costs to the design 
of regulation concerned with reducing pollution, seems to recognize the importance of 
considering cost without overstating its overall worth to the assessment of a regime's 
effectiveness.185 In this regard, Sagoff has noted that:  
[i]f regulations are oblivious to costs, they may slow or impair the growth of the 
economy on which social-well being, or the standard of living primarily depends. 
Everyone will suffer on balance as a result. Accordingly, it is important to identify 
“resting points” or “stopping points”.186  
 
Applying Sagoff’s principles to the subject matter of this thesis, these ‘resting points’ represent 
the points at which a principled belief in the need to increase the production of renewable 
sourced electricity intersects with ‘an equally principled belief that economic growth, [which] 
is essential to social progress and welfare’.187 The process of discovering these ‘resting points’ 
seems to invoke a similarly analytical approach to the application of sustainable development, 
                                                          
184 Staffan Jacobsson and Volkmar Lauber, ‘Germany: From a Modest Feed-in Law to a Framework for Transition’ in 
Volkmar Lauber (ed), Switching to Renewable Power: A Framework for the 21st Century (Earthscan , 2005) 149.  
185 See, eg, Mark Sagoff, 'At the Shrine of Our Lady of Fatima, or Why Political Questions Are Not All Economic' (1981) 23 
Arizona Law Review 1283, Mark Sagoff, 'Economic Theory and Environmental Law' (1981) 79 Michigan Law Review 1393, 
Mark Sagoff, 'On Markets for Risk' (1982) 41(4) Maryland Law Review 755, Mark Sagoff, 'Zuckerman's Dilemma: A Plea for 
Environmental Ethics' (1991) 21(5) The Hastings Center Report 32 and Mark Sagoff, The Economy of the Earth: Philosophy, 
Law, and the Environment (Cambridge University Press, 2nd ed, 2008).  
186 Mark Sagoff, The Economy of the Earth: Philosophy, Law, and the Environment (Cambridge University Press, 2nd ed, 
2008) 10.  
187 Mark Sagoff, The Economy of the Earth: Philosophy, Law, and the Environment (Cambridge University Press, 2nd ed, 
2008) 11. 
128 
 
which requires a balancing of economic, social and environmental concerns. Therefore, 
appreciating these so called ‘resting points’ offers an important lens through which to assess the 
economic impacts of a regulatory regime without becoming overly fixated with the issue of 
costs. 
 
(d) Encourage Innovation 
Another key principle of developing smart renewable energy regulation is the need for it to 
encourage innovation. The need for financial support for renewable energy to be temporary, 
and provided only for as long as these technologies are not competitive with fossil fuel options. 
There is broad agreement in the literature that further reductions in cost and improvements in 
performance, reliability, and safety of renewable energy technologies will be needed so these 
technologies can become a mainstream option replacing more emissions-intensive alternatives. 
Therefore, investments along the entire innovation chain are needed to create conditions that 
are favourable to the rapid emergence and diffusion of new ideas and practices for zero-carbon 
power generation. These ideas and practices will be in research and development, 
demonstration, deployment, and diffusion.188 While it is often assumed that innovation mainly 
happens in the research and development phase, it is stressed the need for innovation beyond 
the lab, with attention to the life cycle of the products, the entire supply chain, and the entire 
energy system.  
 
(e) Good governance in regulation 
Good governance is also a crucial principle of smart renewable energy regulation. According 
to the Electricity Governance Initiative (EGI), a joint project of WRI and Prayas Energy Group, 
has developed a governance framework organized around the TAP-C principles189 — 
transparency, accountability, stakeholder participation, and capacity. This type of framework 
should guide the development of robust policy and planning processes, transparent procedures 
for the selection of projects and setting of prices, and clear performance metrics for monitoring 
                                                          
188 Shane Tomlinson, Pelin Zorlu, and Claire Langley, Innovation and Technology Transfer: Framework for a Global 
Climate Deal (E3G and Chatham House, November 2008), http://www.e3g. org/programmes/climate-articles/e3g-report-launch-
innovationand-technology-transfer-framework-for-a-global/. 
189 “The Electricity Governance Toolkit: Benchmarking Best Practice and Promoting Accountabilty in the electricity Sector” 
June 2007. EGI is a joint project of WRI and Prayas Energy Group. 
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and evaluation. The renewable energy policy, which is designed through transparent, 
accountable, and participatory process, is a key principle to increase the share of renewables in 
total electricity consumption in line with a country’s development objectives. A lack of open, 
transparent, and accountable decision-making processes has led to less effective and less 
efficient policy implementation. Conversely, following the basic principles of transparency 
accountability, stakeholder participation, and capacity190 can lead to greater effectiveness and 
efficiency in policy implementation. 
 
(f) Comprehensive Package of Renewable Energy Regulation 
Smart renewable energy regulation needs to be delivered in a comprehensive package. In this 
thesis, understanding of this kind of comprehensive package approach was developed from the 
regulatory pluralism approaches which involve combining a variety of instrumental and 
institutional arrangements in a creative and coordinated manner to help to make regulation 
more effective at lower cost.191 The sustained management of integrated systems would be 
more favourable than natural resource management interventions that provide ‘spot’ 
responses.192 
 
Some countries have enacted mixed policies that have been shown to be more effective and 
efficient in rapidly increasing renewable energy deployment. However, there is no one-size-fits-
all policy, and the mix of policies and their design and implementation are also important.193 A 
mix of policies is generally needed to address the various barriers to renewable energy. Further, 
experience shows that different policies or combinations of policies can be more effective and 
efficient depending on factors such as the level of technological maturity, available of 
                                                          
190 Weischer et al, above n 157, 13. 
191 Pual Martin, Jacqueline Williams and Amanda Kennedy, ‘Creating next generation rural landscape governance: the 
challenge for environmental law scholarship’ in Pual Martin et al (eds), Environmental governance and sustainability (Edward 
Elgar Publishing, 2012) 63. 
192 Mark Burgman et al (2010), 'Designing regulation for conservation and biosecurity', The Australian Journal of Natural 
Resource Law and Policy 13, 93. 
193 Catherine Michell et al, ‘Policy, Financial and Implementation’ in O. Endenhofer et al (eds), IPCC special report on 
renewable energy sources and climate change mitigation (Cambridge University Press, 2011) 869. 
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affordable capital and the local and national resource base.194 Therefore, many of the policies 
discussed above are currently used in developing countries in parallel with feed-in tariffs.195 
Other countries utilize feed-in tariffs combined with a mix of quotas, upfront payments, tax 
credits, net metering, and/or competitive tenders.196 Many countries are also developing new 
ways of combining feed-in tariffs with other policy types.  
 
In terms of enforcement and compliance strategies, smart regulation argues that a range of 
instruments and parties should be involved. Specifically, it makes the case for regulation and 
enforcement to be designed using a number of different instruments implemented by a number 
of parties, and it conceives of escalation to higher levels of coerciveness not only with in a 
single instrument category but also across several different instruments and across different 
faces of the enforcement pyramid.197 
 
Smart renewable energy policy needs to take into account the broader context that renewables 
operate in. Smart renewable energy policy strives to create an enabling environment including 
power sector regulations, investment and financing conditions, suitable electric grid 
infrastructure, and technical capacity.198 
 
A major challenge for any new regulatory regime is that it may not be integrated effectively 
with existing legal arrangements that govern overlapping subject matters.199 This risk is 
particularly real for a regulatory regime that is designed to increase the production of renewably 
sourced electricity. This is because there already exists a range of different regulatory regimes 
that are designed to regulate aspects of the broader electricity-generating sector. For this reason, 
to be effective, a regulatory regime that is designed to increase the production of renewable 
                                                          
194 Catherine Michell et al, ‘Policy, Financial and Implementation’ in O. Endenhofer et al (eds), IPCC special report on 
renewable energy sources and climate change mitigation (Cambridge University Press, 2011) 870. 
195 REN21. (2011). Renewables 2011 global status report. Paris, France: REN21 Secretariat. [Online]. 
Available:http://www.ren21.net/Portals/97/documents/GSR/REN21_GSR2011.pdf 
196  REN21. (2011). Renewables 2011 global status report. Paris, France: REN21 Secretariat. [Online]. 
Available:http://www.ren21.net/Portals/97/documents/GSR/REN21_GSR2011.pdf 
197 Neil Gunningham, ‘Enforcement and Compliace Strategies’ in Robert Baldwin, Martin Cave and Martin Lodge, The 
Oxford handbook of regulation (Oxford University Press, 2010)  
198 Weischer et al, above n 157,  34-7. 
199 Ibid . 
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sourced electricity must be designed to interact with the range of other relevant regulatory 
regimes so that it is able to effectively address the barriers confronting the growth of renewably 
sourced electricity.200 
 
Most notably, such a regulatory regime will need to interact with the regimes governing matters 
that include the transmission of electricity and the connection and integration of new electricity 
generation facilities into the existing electricity transmission grid infrastructure. Therefore, 
given the potential – and, in some cases, the need – for interaction with other regulatory regimes, 
it is critical for a regime that is concerned with increasing the production of renewable sourced 
electricity to be cognisant of the requirement to maintain a level of coherence with the other 
regimes with which it must interact.  
 
D Conclusion 
A considerable body of concept and theoretical context on renewable energy sourced electricity 
and renewable energy regulation for sustainable electricity generation sector has developed and 
matured in recent years. This forms a background theoretical context to analyse, evaluate and 
develop the legal and regulatory framework for designing smart renewable energy regulation 
to increase share of renewables in total electricity consumption to facilitate renewable energy 
governance for sustainable development in the national level.  
 
In the next chapter, this thesis makes a comparative study looking at lessons learned from 
regulation in practice in the selected developed and developing countries in order to evaluate 
and make a recommendation for the future direction of renewable energy development in 
Thailand. Theory is little more than an attempt to make sense of renewable energy promotion 
regulation and instruments. What was found in the scholarly literature is a set of insights that 
have the ability to explain and order what is happening. 
                                                          
200 Ibid. Considering the issue of regulation governing the broader electricity sector in the European Union, Cameron refers to 
the following quote from the European Commission: 
For electricity the main problems can mostly be traced to the failure to create an integrated market ... This is the 
single most important issue for the electricity market. 
(Peter D Cameron, Competition in Energy Markets: Law and Regulation in the European Union (Oxford University 
Press, 2nd ed, 2007), 125. Original quote sourced from the Report on Progress in Creating the Internal Gas and 
Electricity Markets: Technical Annex, COM (2005) 568 final, 15 November 2005, 9). 
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CHAPTER IV REGULATORY REGIMES AND APPROACHES FOR RES-E IN DEVELOPED AND 
DEVELOPING COUNTRIES – EXPERIENCES FROM GERMANY AND MALAYSIA 
 
A Introduction 
The energy sectors in many countries have developed significantly over the past decades. 
Renewable energy plays an important role in contributing to sustainable development by 
providing a pathway for the transition towards low-carbon development growth, by enhancing 
technology diversification and hedging against fuel price volatility, as well as strengthening 
economic growth and facilitating access to electricity. The global trends indicate a growing 
commitment to renewable energy development from developed and developing countries in 
both the introduction of specific policy levers and investment flows.1 This chapter reviews the 
extent of regulatory regimes and approaches used to facilitate the development of renewably 
sourced electricity in Germany and Malaysia. These countries represent developed and 
developing nations respectively. This chapter addresses the research question - ‘What is the role 
of regulatory regimes and approaches reflected in renewable sourced electricity from the 
comparative experiences in developed and developing countries, particularly Germany and 
Malaysia?’ The existing regulatory regimes and approaches used to support the development 
of renewably sourced electricity of two countries are examined. Their experiences may have 
relevance in terms of lessons learned for developing smart renewable energy regulation for the 
sustainable electricity generation sector in Thailand. 
 
B Experiences from Germany: Developed Country 
Among developed countries, the growth of renewable energy in German has often been cited 
as a model success story.2 The growth in the consumption of Germany’s renewably sourced 
electricity has been profound. Since 1990, the consumption of renewable energy sourced 
electricity has increased from approximately 3 per cent of total electricity generated to 30 per 
                                                          
1 Azuela, Gabriela Elizondo and Luiz Augusto Barroso, Design and performance of policy instruments to promote the 
development of renewable energy: emerging experience in selected developing countries (World Bank Publications, 2012) 2. 
2 See example: Mischa Bechberger and Danyel Reiche, 'Renewable energy policy in Germany: pioneering and exemplary 
regulations' (2004) 8(1) Energy for Sustainable Development 47; Thomas B Johansson and Wim Turkenburg, 'Policies for 
renewable energy in the European Union and its member states: an overview' (2004) 8(1) Energy for sustainable development 
5 
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cent in 2015.3 Due to this growth in its renewably sourced electricity, Germany is regarded as 
a global leader in the promotion, development and production of renewably sourced electricity.4 
 
Germany is considered a forerunner in renewable energy policy. Germany has played a 
pioneering role in initiating and supporting various programs for renewable energy promotion.5 
This makes Germany an important player influencing the renewable energy policy decisions 
in many other countries.6 Germany is unique in terms of its advanced renewable energy policy. 
The ‘Energiewende’ aims to transform the country’s energy system based on the two pillars of 
renewable energy and energy efficiency.7 The German Renewable Energy Sources Act (EEG) 
is generally praised as an unequivocal success.8 The high rate of diffusion of renewables in 
Germany is the result of not only the particular features of the German regulatory framework 
in the energy sector but also the ideas and process which led various political bodies to adopt 
that framework.9 
 
                                                          
3 Federal Ministry for the Economic Affairs and Energy (BMWi), above n 3, 10. 
4 See, eg, Federal Ministry for the Environment, Nature Conservation and Nuclear Safety, Federal Republic of Germany - 
National Renewable Energy Action Plan in accordance with Directive 2009/28/EC on the promotion of the use of energy 
from renewable sources (10 March 2016) Federal Ministry for the Environment, Nature Conservation and Nuclear Safety, 17 
<http://ec.europa.eu/energy/renewables/transparency_platform/doc/national_renewable_energy_action_plan_germany_en.pdf>
;  Lutz Mez, 'Renewables in Electricity Generation: Germany as Pioneer?' in Burkard Eberlein and G. Bruce Doern (eds), 
Governing the energy challenge: Canada and Germany in a multi-level regional and global context (University of Toronto 
Press Incorporated, 2009) 373-5; Volkmar Lauber and Lutz Mez, 'Renewable Electricity Policy in Germany 1974 to 2005' 
(2006) 26(2) Bulletin of Science, Technology & Society 105 Miguel Mendonça, Feed-in Tariffs: Accelerating the Deployment 
of Renewable Energy (Earthscan, 2007), 48; Helmut Weidner and Lutz Mez, 'German Climate Change Policy: A Success 
Story With Some Flaws' (2008) 17(4) The Journal of Environment & Development 356.   
5 See, eg, Mez, above n 4, 373-5, Judith Lipp, 'Lessons for effective renewable electricity policy from Denmark, Germany 
and the United Kingdom' (2007) 35(11) Energy Policy 5481, 5487-9; Lauber and Mez, above n 4, 105; Mendonça, above n 4, 
48; Volker Oschmann, 'A Success Story - The German Renewable Energy Act Turns Ten' (2010) 1 Renewable Energy Law 
and Policy Review 45; Weidner and Mez, above n 4,356, 356. 
6 Jordan–Korte Katrin, Government promotion of renewable energy technologies: Policy Approaches and Market 
Development in Germany, the United States, and Japan (Gabler Verlag, 2011) 2. 
7 International Renewable Energy Agency, A Renewable Energy Roadmap Renewable Energy Prospects: Germany 
(International Renewable Energy Agency, 2015) 
8 Fabian Sösemann, EEG-The renewable energy sources act: the success story of sustainable policies in Germany. Berlin, 
(Federal Ministry for the Environment Nature Conservation and Nuclear Safety, 2007) 4-5. 
9 Jacobsson, Staffan and Volkmar Lauber, 'The politics and policy of energy system transformation—explaining the German 
diffusion of renewable energy technology' (2006) 34(3) Energy policy 256 
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For the purpose of considering the design of German’s current renewable energy regulatory 
regime and approaches, this section is divided in to three parts. They are 1) the contextual 
background of the renewable energy electricity, 2) policy and legal frameworks, and 3) key 
parties and interactions in industry. This section will then look at key and supplementary 
regulatory instruments and conclude with a review of the regulatory regime and approaches in 
the context of Germany. 
 
1 Contextual background of the renewable energy electricity industry in Germany 
Germany recorded the largest incremental increases in renewable power generation in 2015.10 
In 2015, nearly 187 billion kilowatt-hours of electricity were generated from renewable energy 
sources. This enabled renewable energy to build substantially on its leading position in the 
electricity mix reaching a 31.6% share of the gross electricity consumption.11 Renewable energy 
growth plays a significant role in meeting the climate change targets of Germany. Their 
greenhouse gas emissions have dropped by an estimated 27.2% in total compared with 1990 
levels.12 Emissions with a total global warming potential (GWP) of approximately 156 million 
tonnes of Co2 equivalent were prevented in 2015.13 The power sector accounted for 118 million 
tonnes of these savings.14 These savings are directly connected to the specific fossil and nuclear 
fuels that the renewable energy sources replace. 
 
The shift towards a more sustainable development approach to electricity consumption in 
Germany draws its inspiration from a variety of concepts. The triple objectives of i) security of 
supply, ii) affordability and iii) environmental compatibility remain the guiding principles for 
Germany’s energy transition policy.15 The central element of this transition is the restructuring 
                                                          
10 British Petroleum (BP), BP Statistical Review of World Energy June 2016 (10 June 2017) British Petroleum < 
https://www.bp.com/content/dam/bp/pdf/energy-economics/statistical-review-2016/bp-statistical-review-of-world-energy-2016-
full-report.pdf> 
11 Federal Ministry for the Economic Affairs and Energy (BMWi), above n 3, 8. 
12 Federal Ministry for the Economic Affairs and Energy (BMWi), Fifth "Energy Transition" Monitoring Report: The Energy 
of the Future 2015 Reporting year (BMWi, 2016) 4. 
13 Federal Ministry for the Economic Affairs and Energy (BMWi), above n 3, 20. 
14 Federal Ministry for the Economic Affairs and Energy (BMWi), above n 3, 8. 
15 Federal Ministry for the Economic Affairs and Energy (BMWi), above n 12, 7. 
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of the energy supply towards the use of renewable energy to ensure security of supply, climate 
protection, competitiveness, promotion of technology and innovation, as well as securing and 
expanding employment in Germany.16 
 
The emergence of German energy policy that favoured the continued and increased production 
of renewably sourced electricity occurred first in response to the global oil crises that took 
place in 1973-1979. This energy crisis had severe economic impacts on Germany, as it did on 
most other industrialized countries. Consequently, renewable sources of energy were promoted 
as a potential means of alleviating the risks associated with high fossil fuel import 
dependence.17 The main effort initially, however, went into switching away from fuels like oil 
towards more coal and nuclear energy.18 For about decade and a half, the renewable policy 
consisted almost exclusively of the promotion of research, training personnel and the 
development of prototypes and laboratory production. Spending was very modest in 1974 
(around €10 million), and reached its peak with €150 million in 1982, declining thereafter to 
€82 million in1986.19 Since 1979, there have also been a number of efforts to stimulate demand 
for renewable sourced electricity by the use of tariffs. At that time the German government 
relied on the national competition law to oblige electricity distributors to purchase electricity 
from renewable sources produced in their area of supply based on the principle of avoided 
costs.20 
 
                                                          
16 See, eg, Federal Ministry for the Environment, , Nature Conservation and Nuclear Safety, Federal Republic of Germany - 
National Renewable Energy Action Plan in accordance with Directive 2009/28/EC on the promotion of the use of energy 
from renewable sources (10 March 2016) Federal Ministry for the Environment, Nature Conservation and Nuclear Safety 
<http://ec.europa.eu/energy/renewables/transparency_platform/doc/national_renewable_energy_action_plan_germany_en.pdf>
; Lauber and Mez, above n 4, 105; Leuthold, Hannes Weigt and Florian, 'Experience with Renewable Energy Policy in 
Germany' in Richard Schmalensee and Boaz Moselle Jorge Padilla (ed), Harnessing Renewable Energy in Electric Power 
Systems (RFF Press, 2010) 283-284. 
17 Deutschland Bundesministerium für Wirtschaft und Technologies, Sustainable Energy Policy to Meet the Needs of the 
Future: Energy Report (BMWI, 2002) 9. 
18 Volkmar Lauber and Lutz Mez, 'Three decades of renewable electricity policies in Germany’ (2004) 15(4) Energy and 
Environment 599-623. 
19 PD Dr Lutz Mez, 'Renewable energy policy in Germany–institutions and measures promoting a sustainable energy system' 
(2005) Solar Cities for a Sustainable World, Daegu, Korea  
20 Ibid.  
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The Chernobyl nuclear accident in 1987, combined with growing alarm about climate change 
around the same time, marked the beginning of a new energy policy era in Germany.21 Public 
opinion against nuclear power was as high as 70 per cent within two years of the Chernobyl 
disaster. Then a public climate-change commission in 1991 recommended deep cuts in Co2 
emissions (30% by 2005 and 80% by 2050). The need for a fundamental change in energy policy 
was first articulated at this time.22 Most notable among these changes has been the shift towards 
an increase in the production of renewably sourced electricity that began to gather political and 
regulatory momentum during the latter part of the 1980s and 1990s. The German government 
has long seen renewable energy sources and accelerated deployment of renewable energy 
technologies as playing a central role in meeting its voluntary greenhouse gas reduction goals.23 
 
2 Policy and Legal framework for renewable energy electricity in Germany 
The federal German government is responsible for the drafting, financing and implementation 
of the main policy tools for the promotion of renewable energy in Germany. In addition to 
federal programs for renewable energy promotion, most of the Länder (states) and also some 
local governments have independent support schemes for renewable energy.24 Renewable 
energy policy in Germany is also influenced at the European level, especially in terms of 
renewable energy targets. However, energy policy generally remains the jurisdiction of the EU 
member countries. 
(a) Policy framework for renewable energy generated electricity 
Germany has taken fundamental policy decision to move towards a sustainable energy supply 
over the long term. The federal government adopted a comprehensive new strategy in 
September 2010, called the Energy Concept.25 This established the principles of a long-term, 
integrated energy pathway to take the country to 2050 and determined renewable energy as the 
cornerstone of future supply. The federal government deliberately set Germany on the path 
                                                          
21 Lauber and Mez, above n 18, 599-623. 
22 Bechberger and Reiche, above n 2, 47 
23 Deutschland Bundesministerium für Wirtschaft und Technologies, above n 17, 7. 
24 Agnolucci, above n 17, 3538. 
25 Federal Minister of Economics and Technology (BMWi) and Federal Ministry for Environment, Nature Conservation and 
Nuclear Safety (BMU), Energy Concept for an Environmentally Sound, Reliable, and Affordable Energy Supply (BMWi, 
BMU, 2010) 
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towards becoming one of the world’s most energy efficient and environment friendly 
economies, while at the same time seeking to maintain affordable energy prices and a high 
level of economic prosperity.26 
 
A key feature of the Energy Concept was guidelines for ensuring an environmentally sound, 
reliable, and affordable energy supply.  This ushered in the age of renewables and, through the 
decisions of the German Bundestag, also saw the phasing out the use of nuclear power.27 
Ambitious climate targets remain at the core of the Energy Concept. Its key goals are to achieve 
a 40% cut in Green House Gases (GHG) by 2020, 55% by 2030, 70% by 2040 and between 80% 
and 95% by 2050, compared to 1990 levels. The purpose of these targets is to send strong signals 
to encourage investment in innovation and technological progress.28 
 
Following the Fukushima Daiichi nuclear accident in Japan in March 2011, Germany returned 
to an earlier decision to gradually phase-out nuclear power by 2022, augmented by greater 
energy efficiency and an accelerated switch to renewable energy.29 This resulted in the adoption 
of a second package of measures, known as Energiewende (Energy Transformation), to 
supplement and accelerate implementation of the measures set out in the Energy Concept of 
2010.30 Through the Energiewende, the German Government has announced plans to achieve 
at least 35% renewable energy by 2020 and at least 80% by 2050 for electricity consumption, 
and to phase out nuclear energy by 2022.31 The Energiewende contains seven legislative 
measures, based on the Energy Concept, to support renewable energy and grid expansion, 
                                                          
26 International Energy Agency(IEA), Energy Policies of IEA Countries: Germany 2013 (IEA, 2013), 9. 
27 Federal Minister of Economics and Technology (BMWi) and Federal Ministry for Environment, Nature Conservation and 
Nuclear Safety (BMU), Energy Concept for an Environmentally Sound, Reliable, and Affordable Energy Supply (BMWi, 
BMU, 2010)  
28 International Energy Agency(IEA), above n 26, 26. 
29 International Energy Agency(IEA), above n 26, 26. 
30 Agora Energiewende, Understanding the Energiewende. FAQ on the ongoing transition of the German power system, 
Report 080/06-H-2015/EN No (2015) 
31 Federal Minister of Economics and Technology (BMWi) and Federal Ministry for Environment, Nature Conservation and 
Nuclear Safety (BMU), Energy Concept for an Environmentally Sound, Reliable, and Affordable Energy Supply (BMWi, 
BMU, 2010) 
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promote energy efficiency, fund the reforms and reverse the previous decisions to extend the 
lifetime of the nuclear plants.32 
 
Table 4.1: Target contained in the Energy concept/Energy Package 
 2012 2020 2030 2040 2050 
Reduction in GHG (base year: 1990)  -27% -40% -55% -70% -80% 
Share of renewable energy in the total final energy consumption 10% 18% 30% 45% 60% 
Share of renewable energy in electricity consumption 20% 35% 50% 65% 80% 
Reduction of primary energy consumption (base year: 2008) -5% -20%   -50% 
Reduction of electricity consumption (base year: 2008) -1% -10%   -25% 
Reduction of final energy consumption in the transport sector (base 
year: 2008) 
 -10%   -40% 
Source: Ministry of Economics and Technology (BMWi) 
 
Further, the National Renewable Energy Action Plan (NREAP), prepared in accordance with 
Article 4 of Directive 2009/28/EC on the Promotion of the Use of Energy from Renewable 
Sources, presents the expected development of renewable energy in Germany in order to 
achieve the national target, and thus Germany's contribution to the overall EU target of 20% 
renewable energy in 2020.33 Since the drafting of the Energy Concept overlaps in time with the 
NREAP, it is therefore possible that forward-looking data and statements contained in the 
NREAP will be modified by the Energy Concept. The NREAP contains existing and planned 
measures through which the binding national target of 18% in 2020 is to be achieved. At the 
time the NREAP was prepared the federal government estimated the share of renewable energy 
in gross final energy consumption to average 19.6% in 2020.  Specifically, the share of renewable 
                                                          
32  The seven legislative measures of the Energy Package 2011 based on the Energy Concept of 2010 are Act to Accelerate 
the Expansion and Electricity Networks (NABEG), Energy Industry Act(EnWG), Renewable energy Act (EEG), Nuclear 
Energy Act, Energy and Climate Fund Act, Act to Strengthen Climate-compatible Development in Cities and Municipalities 
and Act on Tax incentive for Energy-Related Modernisation of Residential Buildings. See, Federal Minister of Economics 
and Technology (BMWi) and Federal Ministry for Environment, Nature Conservation and Nuclear Safety (BMU), Energy 
Concept for an Environmentally Sound, Reliable, and Affordable Energy Supply (BMWi, BMU, 2010) 
33 'Federal Republic of Germany - National Renewable Energy Action Plan in accordance with Directive 2009/28/EC on the 
promotion of the use of energy from renewable sources' (Federal Ministry for the Environment, Nature Conservation and 
Nuclear Safety, 2010) 
<http://ec.europa.eu/energy/renewables/transparency_platform/doc/national_renewable_energy_action_plan_germany_en.pdf>. 
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energy in the electricity sector would amount to 38.6%; the share in the heating/cooling sector 
would be 15.5%; while in the transport sector it would amount to 13.2%.34 
 
(b) Legal framework for renewable energy electricity 
With respect to a legal framework for renewable energy electricity sector, the most important 
German renewable energy sources (RES) promotion measure in the area of electricity is the 
Renewable Energy Sources Act (Erneuerbare-Energien-Gesetz, EEG).35 This legislation came 
into force in 2000. It is the successor to the 1991 Electricity Feed Act (Stromeinspeisungs- 
gesetz, StrEG),36 which, back in the 1990s, gave important impetus for the expansion of 
renewable energy sources, especially wind power. The goal of the EEG is to speed up the 
market launch of technologies for electricity production from wind power, solar radiation, 
biomass, geothermal power and hydropower, as well as mined gas.  
 
The most important structural elements of the EEG can be summarised as follows. Firstly, the 
remuneration system was uncoupled from the average utility revenue per kWh sold and 
replaced by fixed, regressive and temporarily limited feed-in tariffs for the whole amount of 
RES electricity generated. The EEG provides a fixed price for every kilowatt-hour produced for 
20 years for many technologies.  Tariffs are technology-specific and a reduction of the tariffs 
happens as a result of technical and market developments.37 Secondly, a priority purchase 
obligation for RES power was introduced and required to be met by the nearest grid operator.38 
Priority access for renewable energy (RE) to the power grid and priority transmission and 
                                                          
34 'Federal Republic of Germany - National Renewable Energy Action Plan in accordance with Directive 2009/28/EC on the 
promotion of the use of energy from renewable sources' (Federal Ministry for the Environment, Nature Conservation and 
Nuclear Safety, 2010) 
<http://ec.europa.eu/energy/renewables/transparency_platform/doc/national_renewable_energy_action_plan_germany_en.pdf>
, 17. 
35 Gesetz für den Vorrang Erneuerbarer Energien (Erneuerbare-Energien-Gesetz) [Act on Granting Priority to Renewable 
Energy Source] (Germany) 1 April 2000, BGBI I, 2000, 2074. 
36 Gesetz über die Einspeisung von Strom aus erneuerbaren Energien in das öffentliche Netz (stromeinspeisegesetz) [Law on 
feeding electricity from renewable energy source into the public grid] (Germany) 7 December 1990, BGBI I, 1990. 
37 International Energy Agency(IEA), above n 26, 115. 
38 Federal Ministry for the Environment, Nature Conservation and Nuclear Safety (BMU), above n 8, 4. 
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distribution was also provided by the EEG.39 Thirdly, a German-wide equalisation scheme was 
adopted for the costs that grid operators incur as a result of the different amounts of RES each 
region feeds into the power grid, which led to an even distribution of the RES power amounts 
and extends remuneration to all energy supply companies, and ultimately to all end-consumers. 
Fourthly, the EEG also contained, for the first time, provisions concerning the financing of grid 
connection and grid extension.40  
 
The EEG promotes electricity production from renewable sources of energy on the basis of 
preferential grid access and a feed-in tariff scheme (FIT), differentiated by technology type, for 
a period of 20 years. The fee paid depends on the defined tariff in the year the equipment was 
installed. The legitimate interests of the plant operators are protected, in accordance with their 
basic rights, in case of a future change to the Act.41 The electricity produced under the EEG is 
generally sold on the day-ahead market by the Transmission System O-operators (TSOs). The 
differential costs between the guaranteed remuneration payments made to the plant operators 
and the revenues made on the electricity market are passed through to the so-called privileged 
and non-privileged electricity consumers on the basis of different tariffs.42 
 
The EEG has so far proven a most effective instrument in promoting greater use of renewable 
energy sources. Since the introduction of the Act in 2000, the production of electricity from 
renewable energy sources has increased significantly, growing from 36 billion kilowatt-hours 
to more than 187 billion kilowatt-hours in 2015.43 The share of renewables in gross electricity 
consumption in Germany has risen steadily from 3.4% in 1990 to 31.6% in 2015.44 The EEG is 
also a success story in terms of the number of people employed in the renewable energy sector 
                                                          
39 International Energy Agency(IEA), above n 26, 115. 
40 See eg, Bechberger and Reiche, above n 2, 47. Paolo Agnolucci, 'Use of economic instruments in the German renewable 
electricity policy' (2006) 34(18) Energy Policy 3538. Federal Ministry for the Environment, Nature Conservation and Nuclear 
Safety (BMU), above n 8, 4. 
41 Federal Ministry for the Environment, Nature Conservation and Nuclear Safety (BMU), above n 8, 7. 
42 International Energy Agency(IEA), above n 26, 26. 
43 Federal Ministry for the Environment, Nature Conservation and Nuclear Safety (BMU), Renewable energy sources in 
figures: National and international development (Federal Ministry for the Environment, Nature Conservation and Nuclear 
Safety, 2011) <http://www.erneuerbare-energien.de/files/english/pdf/application/pdf/broschuere_ee_zahlen_en_bf.pdf> 
44 Federal Ministry for the Economic Affairs and Energy (BMWi), above n 12,  15. 
141 
 
(including foreign trade and upstream value added steps). German renewable businesses are 
leading the world, and in 2006 had a global market share of 15%.45 Investments in electricity-
generating equipment from Germany has increased from 9 million Euros in 2005, to an 
estimated 20 billion Euros in 2020. Further, the EEG has proven to be a most effective 
instrument for reducing CO2 emissions. The greenhouse gas emissions in Germany have 
dropped by an estimated 27.2% in total compared with 1990 levels.46 
 
The Act has undergone continuous development since its introduction, with amendments to the 
Act in 2004,47 200948 and 2012,49 with specific PV revisions. The Renewable Energy Sources 
Act was introduced in 2014, with the most recent revision of this Act in 2016, coming into 
effect on 1 January 2017 (Renewable Energy Sources Act 201750). The Renewable Energy 
Sources Act 201451 paved the way to bring renewable energy more and more to the market and 
to determine the rate of financial support through a competitive process. The reform of the 
Renewable Energy Sources Act 2014 stipulated that the level of financial support of renewable 
energy was to be set by auction in a competitive framework by 2017 at the latest, instead of 
having the price fixed by government.52 The system changed from a FIT to a market instrument. 
It has been found that auctions can help to achieve further cost reductions and provide a faster 
response to market development.53  
 
                                                          
45 Federal Ministry for the Environment, Nature Conservation and Nuclear Safety (BMU), above n 8, 4. 
46 Federal Ministry for the Economic Affairs and Energy (BMWi), above n 12, 4. 
47 Gesetz für den Vorrang Erneuerbarer Energien (Erneuerbare-Energien-Gesetz) [Act on Granting Priority to Renewable 
Energy Source] (Germany) 1 August 2004, BGBI I, 2004. 
48 Gesetz für den Vorrang Erneuerbarer Energien (Erneuerbare-Energien-Gesetz) [Act on Granting Priority to Renewable 
Energy Source] (Germany) 1 January 2009, BGBI I, 2009. 
49 Gesetz für den Vorrang Erneuerbarer Energien (Erneuerbare-Energien-Gesetz) [Act on Granting Priority to Renewable 
Energy Source] (Germany) 1 January 2012, BGBI I, 2012. 
50 Gesetz für den Vorrang Erneuerbarer Energien (Erneuerbare-Energien-Gesetz) [Act on Granting Priority to Renewable 
Energy Source] (Germany) 1 January 2017, BGBI I, 2017. 
51 Gesetz für den Vorrang Erneuerbarer Energien (Erneuerbare-Energien-Gesetz) [Act on Granting Priority to Renewable 
Energy Source] (Germany) 1 August 2014, BGBI I, 2014. 
52 Federal Ministry for the Economic Affairs and Energy (BMWi), above n 12, 19. 
53 Beatix Massig, 2017 German Renewable Energy Law (EEG 2017) and cross-border renewable energy tenders (10 January 
2017) International Renewable Energy Agency 
<http://www.irena.org/eventdocs/Bmwi.%202017%20German%20renewable%20energy%20law%20(EEG%202017)%20and%20cro
ss-border%20renewableenergy%20tenders.pdf> 
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3 Key parties and interactions in the renewable energy electricity industry 
In Germany, renewable energy has received widespread support from a variety of stakeholders, 
including political parties, and the general public. Acceptance has been seen as a critical 
component for renewable energy decision making processes. The policy and legal framework 
for renewable energy electricity in Germany has gained broad political consensus across all 
parties since the 2011 nuclear accident in Fukushima. Germany has significantly diversified its 
electricity mix toward renewable energy, including a sharp increase in citizen-owned projects.54 
German politicians and citizens strongly support the Energiewende. Regular polls have 
consistently shown that more than 90 percent of German citizens are in favor of its goal.55 
 
(a) State 
State has an important role in renewable energy development in Germany. At the federal level 
in Germany, the jurisdiction over energy policy is divided between the Ministry of Economics 
and Technology (BMWi) and the Ministry for the Environment, Nature Conservation and 
Nuclear Safety (BMU). While the BMWi is responsible for energy policy in general, the BMU 
is in charge of renewable energy sources and any environmental regulations that affect the 
energy sector. The responsibility for renewables was only assigned in 2002 to the BMU, having 
previously been the responsibility of the BMWi. 
 
The BMU is the lead ministry for renewable energy policy in Germany. It is assisted in this role 
by two subordinated superior federal authorities, the Federal Environment Agency and the 
Federal Agency for Nature Conservation. Renewable energy policy is co-ordinated within the 
federal government with all other relevant ministries.56 
 
                                                          
54 Renewable energy grew form 3 percent of power in 1990 to 30 percent in 2015. See, Federal Ministry for the Economic 
Affairs and Energy (BMWi), above n 3, 10. 
55 Agora Energiewende, ‘Understanding the Energiewende: FAQ on the ongoing transition of the German power system’ 
(Agora Energiewende, 2015, 5) 
56 International Energy Agency(IEA), above n 26, 113. 
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The Federal Environment Agency, established in 1974, deals with all environmental matters. 
Its statutory mandates are: to provide scientific support to the federal government, to see to the 
implementation of environmental laws, and to inform the public about environmental matters. 
The Federal Agency for Nature Conservation (BfN) is the central scientific authority of the 
federal government for both national and international nature conservation. 
 
KfW Bankengruppe, the Bank for Reconstruction, is owned by the federal government (80%) 
and the Länder (20%). Among other services, it provides long-term, low-interest loans for up to 
100% of the investment costs of eligible renewable energy programmes. 
 
The Federal Office of Economics and Export Control (BAFA) is a federal agency that reports 
to the BMWi. In the energy sector, amongst other things, BAFA implements measures to 
promote the increasing use of renewable energy in order to conserve limited fossil fuel 
resources and to make a contribution to environmental and climate protection. 
 
There is also a division of labour between federal government authorities and the Länder. 
Responsibility for policy instruments such as the Renewable Energy Sources Act, the 
Renewable energy Heat Act and regulations on the biofuel quota, falls under the remit of the 
federal government, while the Länder authorities are tasked with regional planning, approval 
procedures, etc. The Länder are also responsible for implementing the Renewable energy Heat 
Act. 
 
(b) Business 
In terms of power-intensive companies, the EEG limits the apportionment for power-intensive 
companies to 0.05 ct/kWh in order to enhance their competitiveness at the international level. 
This affects some 330 businesses which consume more than 10 GWh of electricity per year at 
one location and whose electricity costs amount to more than 15% of their own gross value 
added. Environmentally-friendly rail operators fall into this category.57  
                                                          
57 Federal Ministry for the Environment, Nature Conservation and Nuclear Safety (BMU), above n 8, 12. 
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(c) Civil society 
Reducing the burden on companies means about 400 million Euros can be apportioned to the 
remaining electricity consumers. At the same time the EEG assigned the Federal Network 
Agency a new task in 2006, namely to ensure, in the interests of the consumer, that the grid 
system operators do not charge excessive prices for renewable electricity.58 
 
One of the interesting experiences in the rollout of renewables is the increasing diversity of the 
power system in terms of ownership structures. The regulatory framework for investments in 
renewable power generation has attracted a wide range of new players to invest in renewable 
energy. An overview of the respective ownership structures in 2012 shows that only 12% of the 
renewable generation capacity was owned by utilities at this point in time, which represents 
nearly 100% of the conventional generation capacities. This share might increase to some extent 
if capital-intensive investments, like offshore wind projects, gain a bigger role, or if a more in-
depth understanding of the energy markets or competitive processes becomes increasingly 
important for the further rollout of renewables.59  
 
4 Key and Supplementary Instruments for Renewable Energy in Germany 
This section focuses on policies at the federal level since the federal German government has 
been the main driver for the deployment of renewable energy technologies. Again, only policies 
relevant to the electricity sector are examined. Renewable energy policies were first introduced 
after the first oil price hike 1973/74. For the first two decades renewables were promoted 
through some limited spending on Research and Development (R&D). The first main market 
creation measure was introduced in 1991 with the federal Electricity Feed-In Law (EFL).60 
 
                                                          
58 Ibid. 
59 Natalia Fabra et al, The energy transition in Europe: initial lessons from Germany, the UK and France, Centre on 
Regulation in Europe No  (2015) 76. 
60 Lauber and Mez, above n 18, 599 
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Presently, the German government applies different regulatory instruments for the promotion 
of renewable energy technologies in the electricity sector.61 The main regulatory instruments 
of these policies are the feed-in tariffs introduced by the Renewable Energy Sources Act (EEG) 
of 2000, and revised in 2004, 2009, 2012, 2014 and most notably revised through the 
introduction of the competitive auction in 2017. The supplementary regulatory instruments used 
to facilitate the development of renewable energy electricity in Germany are preferential loans 
and further financial incentives. 
 
(a) Key regulatory instruments for renewable energy in Germany 
The Renewable Energy Sources Act (EEG), has been the major driver behind growth in 
renewable energy for electricity generation. The key regulatory instruments in the EEG were 
feed-in tariffs between 2000-2016 and then the competitive auction programme which started 
in January 2017. 
 
(i) Feed-in tariffs 
Feed-in tariffs were the key instrument in the EEG from 2000-2016. The EEG guaranteed each 
plant operator a fixed tariff for electricity generated from renewable sources that was fed into 
the public electricity grid. The tariff paid was dependent on the technology used, the year the 
installation was put into operation and the size of the plant. Each grid system operator was 
obliged to pay the statutory tariff to the plant operator. Fixed feed-in tariffs continue to be the 
most dominant and effective instruments for the promotion of renewable electricity generation 
in the EU. A further 18 EU countries have introduced electricity feed-in tariffs based on the 
example of the German Renewable Energy Sources Act.62 
 
Feed-in tariffs (FITs) in Germany have varied with the generating capacity of the production 
source and the type of renewable energy. They were also designed to decline annually to take 
                                                          
61 See, International Energy Agency(IEA), above n 26, 17-170. for a detailed overview on renewable energy policy 
instruments in Germany. Agnolucci, above n 40, 3538. Oschmann, above n 5, 45. 
62 Federal Ministry for the Environment, Nature Conservation and Nuclear Safety (BMU), EEG The Renewable Energy 
Sources Act: The success story of sustainable policies for Germany (BMU, 2007) 6. 
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into account the decrease in costs associated with the technology, and in the case of wind, by 
location of the turbine (i.e. determined by wind speed). The rates were also set to decline over 
time to account for technologies benefitting from the learning curve.63 The EEG was amended 
in 2004 (EEG 2004),64 and other revision in 2009 (EEG 2009)65 introduced two structural 
changes as well as a series of adjustments of specific tariffs66 and legal clarifications. The first 
structural change obliged transmission system operators to sell the electricity from renewables 
at the electricity exchange to obtain more transparency in the value of the electricity and the 
costs of the scheme.67 The second structural change saw the tariff for solar PV shift to a 
dynamic approach where the degression of the tariff was made dependent on the PV capacity 
expansion during the previous12 months.68 
 
The period from 2009-2012 proved to be a significant period of failure of the German 
Renewable Energy Source Act. The costs for solar PV decreased significantly faster than 
foreseen by the tariff degression and its dynamization mechanism and as a result an enormous 
boom of solar PV installations occurred. In combination with a collapse of wholesale market 
price (mainly due to significant price drops in the CO2 and fuel markets and, to some extent, as 
a result of the increasing power generation from renewables), the costs of the scheme for non-
privileged customers increased significantly.69 This caused hectic revisions of the Renewable 
Energy Sources Act in 2012 and, without being able to break the dynamics of the surcharge. 
 
The 2012 amendment to the EEG70 provided for a number of changes to the FIT. First, it 
introduced an optional market for premium offers as an incentive to operators of all renewable 
energy installations to sell the electricity generated directly to the market in order to align their 
                                                          
63 Lipp, above n 5, 5481. 
64 Act Amending the Legal Framework for the Promotion of Electricity Generation from Renewable Energies (EEG 2004) 1 
August 2004 
65 Act Amending the Legal Framework for the Promotion of Electricity Generation from Renewable Energies (EEG 2009) 1 
January 2009 
66 Lauber and Mez, above n 18, 599. 
67 Fabra et al, above n 59, 56. 
68 Ibid. 
69 Ibid. 
70 Act Amending the Legal Framework for the Promotion of Electricity Generation from Renewable Energies (EEG 2012) 1 
January 2012 
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offerings more closely with market requirements. The introduction of the optional market 
premium model opened up the opportunity for renewable energy generators under the FIT 
scheme to opt for selling electricity directly into the market.71 Should renewable power plant 
operators decide not to claim the fixed FITs pursuant to the EEG, but instead sell the electricity 
generated themselves, they were entitled to a market premium in addition to the revenue 
obtained by the sale of the electricity. The premium was calculated as the difference between 
the EEG FIT and the monthly ex-post average price at the energy exchange.  This management 
premium differed with respect to the various forms of renewable energy.72 
 
Secondly, a new flexibility premium was introduced, the purpose of which was to promote 
investment in biogas fired flexible power generation capacity. This premium, which applied to 
both new and existing installations, facilitated investment in larger gas or heat storage and 
generator capacities, which, in turn, enabled demand-driven electricity generation. Moreover, 
the EEG 2012 supported the development of energy storage technology by exempting storage 
systems from grid charges and from the EEG surcharge. It also introduced an interdepartmental 
research programme for storage systems, which included demonstration plants.73 
 
EEG 2012 also introduced a locational incentive to new generating capacity by limiting 
compensation payments to generators to 95% for loss of revenue due to curtailment. Investment 
security was retained since this regulation applied only to a maximum of 1% of annual income. 
 
Increasing the level of the renewables surcharge, and the dynamics caused by the growing 
privileges for industrial customers, led to a highly controversial debate on the reform of the 
remuneration scheme. This debate then led a major revision of the German Renewable Energy 
Act (EEG 2014). The EEG 2014 paved the way to bring renewable energy more and more to 
the market and to determine the rate of financial support through a competitive process. The 
reform of the EEG 2014 stipulated that the level of financial support for renewable energy was 
to be set by auction in a competitive framework by 2017 at the latest. To this end, the first pilot 
                                                          
71 International Energy Agency(IEA), above n 26, 26. 
72 International Energy Agency(IEA), above n 26, 115. 
73 Ibid. 
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auctions for ground-mounted PV installations were held in 2015 and 2016. The aim was to build 
on the experience of these auctions to implement the systemic change, which was brought about 
by the new Renewable Energy Source Act 2017 (EEG 2017). In addition, the EEG 2014 also 
introduced the compulsory direct sale of electricity. Since then, anyone producing electricity is 
also required to sell it.74  
 
The increasing level of direct sales with the market premium model demonstrates that the 
switch from ‘feed-in’ to ‘sale’ is working. The direct sale of electricity is compulsory under the 
EEG 2014. With this system, producers of RES electricity have the same responsibilities in the 
electricity system as conventional electricity producers: they forecast their electricity 
production, sell it on the electricity market and balance any deviations from the forecast on the 
intraday and balancing energy market.75 Since the entry into force of the 2014 Renewable 
Energy Sources Act, operators of new installations based on renewables have normally had to 
market the electricity produced themselves. For every kilowatt-hour fed in, they receive a 
‘market premium’. Such operators are generally entitled to receive these payments for 20 
years.76 
 
(ii) Competitive Auctions for renewable energy under the EEG 2017 (Tendering System) 
The 2017 Renewable Energy Sources Act heralds the beginning of a new stage of the energy 
transition. Since the beginning of 2017 rates of renewable funding have been determined by the 
market. This is because renewables have matured and are now able to compete on the market. 
The new auction scheme is aimed at ensuring that the expansion of renewables proceeds at a 
steady and controlled pace and at a low cost. The legislation also ensures that the high level of 
market-player diversity that has characterised the energy transition will be upheld. The law 
gives the first-ever statutory definition of a ‘citizens energy company’ and provides for these to 
                                                          
74 Federal Ministry for the Economic Affairs and Energy (BMWi), above n 12, 19. 
75 Federal Ministry for the Economic Affairs and Energy (BMWi), above n 12, 20. 
76 Federal Ministry for the Environment, Nature Conservation and Nuclear Safety (BMU), above n 43. 
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participate in the auctions on simplified terms. Also, small installations are exempted from the 
auctions.77 
 
In the 2017 amendment to the EEG, remuneration is to be determined via competitive auctions. 
These auctions will also permit quantitative steering, ensuring that expansion targets are 
adhered to effectively. As a result the continued expansion of renewable energy sources can be 
expected to be more predictable, reliable and, most importantly, more cost-effective.78 
 
The EEG 2017, and the wind-at-sea law, switched the tenders for photovoltaic, wind on land 
and at sea and biomass from 2017 onwards. Furthermore, the EEG states that green electricity 
should be fed into the electricity grid before all other types of electricity. To qualify for EEG 
funding, installations must generate electricity from a renewable energy source, such as wind 
or solar energy. The level of remuneration may vary depending on the actual size of the 
installation.79 
 
 
 
 
 
 
 
Figure 4.1: Main principles of the Renewable Energy Act (EEG) 2014 and 2016 (starting in 2017) 
                                                          
77 Federal Ministry for Economic Affairs and Energy (BWMi), Renewable Energy Sources Act 2017: ringing in the next 
phase of the energy transition (Federal Ministry for the Environment, Nature Conservation and Nuclear Safety) 
<http://www.bmwi.de/Redaktion/EN/Artikel/Energy/eeg-2017.html> 
78 Fabra et al, above n 59, 56. 
79 Federal Ministry for the Environment, Nature Conservation and Nuclear Safety (BMU), above n 43. 
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Source: Agora Energiewende from Federal Ministry of Economics and Energy (BMWi) 
 
(a) Supplementary regulatory instruments for renewable energy electricity 
Other than Feed-in tariff and Competitive Auction in the Renewable Energy Act, Germany has 
the preferential loan, further financial incentives, and research and development programs as 
the supplementary regulatory instruments to facilitate the development of renewable energy 
sourced electricity. 
 
(i) Preferential Loan 
The large-scale provision of “soft” loans with interest rates below market rates and favourable 
payment conditions for renewable energy technology installations has been essential in 
promoting the deployment of renewable energy sources.80 Access to capital is very important 
for the deployment of renewable energy, since capital costs are often high, especially upfront. 
Smaller power producers in particular suffer from a lack of access to inexpensive capital.81 
Therefore, most policies that were introduced in addition to the EEG focus on giving access to 
capital, normally through loan programs. The most important preferential loan program is 
administered through the German Credit Institute for Reconstruction (KfW), which falls under 
the control of the state and the regions. Credit terms range from ten to twenty years and interest 
rates are 1 to 2% below market rates.82 Prior to 2003, the Deutsche Ausgleichsbank, which 
merged in 2003 with the KfW, was also a significant source of funds for renewable energy. 
From 1990 to 2005 loan programs by the KfW and the Deutsche Ausgleichsbank granted more 
                                                          
80 Jordan–Korte, above n 6,  79. 
81 Frithjof Staiß, Jahrbuch erneuerbare Energien 2007, (Bieberstein VERLAG & AGENTUR, 2007) I-144. 
82 Staiß, above n 8, I-220. 
151 
 
than €10.7 billion in reduced interest loans for renewable energy installations.83 About 88% of 
these loans were granted for wind power projects. Since 2005, the share of grants for wind 
energy projects is declining, while solar and geothermal installations are receiving more loans. 
In 2005, one quarter of preferential loans already went to solar projects.84 In 2008, the KfW 
provided more than €350 million funding for renewable energy installations. From 2009, 
around €500 million will be available per year.85 
 
(ii) Further financial incentives 
Many small programs that had been introduced historically have already ended, such as the 
solar PV roof programs and other market incentives programs. Solar photovoltaic has 
traditionally been, and currently remains, the most expensive renewable energy technology. 
For this reason solar photovoltaic generation was very limited in the 1980s and 1990s. The 
German government provided the first stimulus with the 1000 roof program, which granted 
funding for the installation of solar panels on roofs from 1991 to 1995. However, PV generation 
really increased to any significant level only with the introduction of the 100,000 Roof 
Program, which lasted from 1999 to 2003. This program provided reduced loans with low 
interest rates for PV roof installations. These loans were equivalent to a subsidy of 23% of the 
investment.86 This instrument was relatively successful and by 2003 more than 350 MW of 
solar PV capacity was installed through the program. To compensate for the end of the 100,000 
Roof Program in 2003, the compensation rates for PV were significantly increased in the 2004 
amendment of the EEG. 
 
A further financial stimulus for renewable energy development was brought on by the 
ecological tax reform of 1999. The aim of the ecological tax reform was to increase the costs 
of energy consumption that produced negative externalities and thus make energy sources 
without these externalities more competitive. Accordingly, the eco tax intended to internalize 
                                                          
83 Lauber and Mez, above n 18, 604. 
84 Staiß, above n 81, I-219. 
85 Gutachten im Auftrag der KfW, Evaluierung der KfW-Förderung für(Zentrum für Sonnenenergie- und 
Wasserstoff-Forschung Baden-Württemberg, 2009). 
86 International Energy Agency (2004), Renewable Energy: Market and Policy Trends in IEA Countries, 298. 
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the costs of fossil fuel use through increased taxes. The eco increased annually from 2000 until 
2003 and thus provided incentives for energy savings and the use of renewable energy. The 
revenue was used to lower the retirement pension contributions from employees as well as 
employers, leading to a relative decrease of labor costs compared to energy costs. A smaller 
part of the revenue was also used for renewable energy promotion, especially the 100,000 Roof 
Program. Since the end of the 100,000 Roof Program, the eco tax still indirectly affected 
renewable energy use through the taxes on conventional energy sources.87 
 
(iii) Research and development 
Research, development and demonstration of innovative energy technologies has first and 
foremost been the remit of the business sector in Germany. Besides supporting basic research, 
public-sector research funding generally also aims to support applied research, technological 
developments and innovative activities in the business community, research institutions and 
universities. Apart from research funding, however, support in the form of suitable policy 
frameworks is also essential to make innovative technologies cheaper and more marketable. 
This involves regular changes to regulatory law, as well as specific measures to support the 
transfer of research and market preparation.88 
 
Business investment in research and development continued to increase in 2015. Within the 
framework of publicly funded energy research projects alone, businesses invested around €185 
million in the development of innovative energy technologies in 2015. Added to this are third-
party funding payments to universities and research centres as part of collaborative projects. 
The total volume invested by the business community in the research and development of 
energy technologies is probably far higher than this. In 2015, the business community spent 
roughly €59 billion, i.e. 4.6% more than the previous year, on research and development overall, 
including energy technologies.89 Industry-oriented energy research safeguards the 
competitiveness of German industry. In the case of applied research and technological 
                                                          
87 German Institute for Economic Research (DIW) et al. (2008), Economic Analysis and Evaluation of the Effects of the 
Renewable Energy Act, 19. 
88 Federal Ministry for the Economic Affairs and Energy (BMWi), above n 12, 119-128. 
89 Donor’s Association for the Promotion of Sciences and Humanities in Germany, 2016 
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development, the focus is on industry led projects conducted in close cooperation with research 
institutes and universities. 
 
The Federal Government also increased the budget for energy research in 2015. From 2013 to 
2016, around €3.4 billion in total were provided to promote the research and development of 
modern energy technologies. Germany has doubled its spending on R&D in energy overall in 
the last ten years. Funds in 2015 amounted to €863 million, an increase of €44 million on the 
previous year (see Overview in Diagram 13.1). Around three-quarters of this amount (€640 
million) has been channelled into the research fields of renewable energy and energy efficiency. 
In the 2015 Federal Report on Energy Research, the Federal Government provided an overview 
of the energy research supported in Germany.90 
 
The direction of energy research policy will undergo continuous development and be adapted 
to the current policy and energy framework with the participation of all the relevant 
stakeholders. For example, long-term aspects are dealt with in “agenda processes”, while 
application-related issues are discussed in the Energy Transition “Research and Innovation” 
Platform with all the relevant stakeholders from the fields of science and business and from 
civil society. Topics at the interface with other programmes and sectors are also increasingly 
addressed. Using a step-by-step approach, the scope and focal areas of future funding 
programmes are first developed in tandem with the relevant stakeholders in a targeted 
discussion process. Afterwards, these stakeholders oversee and organise the innovation process 
through to the application stage. The focus here is on systemic approaches and on expanding 
the groups of stakeholders, specifically with a view to the efficient transfer of research and 
innovation.91  
 
Energy research will become even more important going forward. Medium-term financial 
planning makes provisions for a budget of around €1 billion in 2019.92 In the European context 
                                                          
90 Federal Ministry for the Economic Affairs and Energy (BMWi), above n 12, 119-128. 
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also, Germany will push for a holistic approach geared towards the transformation of the energy 
system.93 
 
Cross-sectoral energy research makes a central contribution to the energy transition. The focus 
of energy research is increasingly trained on the growing importance of the integration of the 
electricity, heating and transport sectors (sector coupling) and the integration of innovative 
technologies into the system to deliver on the goals of the energy transition. Joint research 
initiatives into storage systems, grids, construction and housing, hydrogen and fuel cell 
technology will be continued and, going forward, will potentially incorporate new activities 
looking into smart sector coupling within the context of the energy transition using electricity-
based fuels.94 
 
5 A Review of Regulatory Regimes and Approaches in the Context of Germany 
Successful approaches to renewable energy policy and support vary by country, but there are 
some common themes and recommendations emerging. The key principles of smart 
renewable energy regulation, which was identified in chapter 3, can be applied in practice. 
 
(a) Commitment to renewable energy 
A solid policy framework in Germany provides favourable policy features for renewable 
energy developers, including flexible policy design, as well as long-term and ambitious policy 
commitments. The Energy Concept established the principles of a long-term, integrated energy 
pathway to take the country to 2050 and adopted ambitious goals, which determined renewable 
energy as the cornerstone of future supply.95  
 
Strong political support towards further development of the German renewable energy sector 
came further in 2011 with the announcement of the Energiewende (Energy Transformation), 
the German long-term energy plan to shift from nuclear and fossil fuels to renewables. Through 
the Energiewende, the German Government has announced ambitious targets and plans to 
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95 International Energy Agency(IEA), above n 26, 9. 
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achieve at least 35% renewable energy by 2020 and at least 80% by 2050 for electricity 
consumption, and to phase out nuclear energy by 2022.96 Federal targets, codified in the 
NREAP and in the Renewable Energy Source Act (EEG), conform to European Union 2020 
targets, but the government’s renewable energy planning spans a longer time horizon, to 2050, 
and is integrated within its larger industry strategy.97 The Energiewende contained seven 
legislative measures to support renewable energy and grid expansion, promote energy 
efficiency, fund the reforms and reverse the previous decisions to extend the lifetime of the 
nuclear plants.98 
 
 
 
 
Table 4.2: General and sectoral targets for the German energy sector according to the Energy Concept 2010 and 
the Energiewende decision in 2011 
 Target: Energy Concept and the Energiewende  
GHG 
emissions 
Renewable energy Energy efficiency Nuclear 
power Gross final 
consumption 
Power 
generation 
Primary 
energy  
Space 
heating 
Final 
energy 
Power 
consumption 
2011        -41% 
2015        -47% 
2017        -54% 
2019        -60% 
2020 -40% 18% 35% -20% -20% -10% -10%  
2021        -80% 
2022        -100% 
2030 -55% 30% 50%      
2040 -70% 45% 65%      
2050 -80% to 
-95% 
60% 80% -50% -80% -40% -25%  
                                                          
96 Federal Ministry for the Environment, Nature Conservation and Nuclear Safety (BMU). 2010. Energy Concept for an 
Environmentall Sound, Reliable and Affordable Energy Supply. <http://www.bmu.de/fileadmin/bmu-
import/files/english/pdf/application/pdf/energiekonzept_bundesregierung_en.pdf> 
97 International Energy Agency(IEA), above n 26, 121. 
98 Ibid, 9. 
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Base 
Year 
1990 - - 2008 2008 2005 2008 2010 
Source: German Federal Ministry for the Environment, Nature Conservation and Reactor Safety 
 
The Energiewende is an integrated policy framework, covering all sectors of the economy, and 
includes targets and policy measures for Co2 emission reduction, renewable energy 
development, phasing out of nuclear, and improvement of energy efficiency. German 
politicians and citizens strongly support the Energiewende. Regular polls have consistently 
shown that more than 90 percent of German citizens are in favour of its goals.99 
 
(b) Encourage private investment 
Germany’s policy framework for renewable energy deployment is generally strong, 
underpinned by a set of stable regulatory instruments. In 2000, Germany’s Erneuerbare-
Energien-Gesetz (Renewable Energy Sources Act- EEG) came into effect. The EEG is the central 
instrument for the promotion of renewable energy in the electricity sector and creates statutory 
obligations between the installation operator and the grid operator, which is a binding law. This 
Act, which provided the main stimulus for the national wind market, established a feed-in tariff 
for each kWh produced, and awarded priority connection to the grid for power generation based 
on renewable energy. 
 
(i) Solid regulatory instrument from the beginning 
Germany has a solid Feed-in Tariff instrument with the price set at the beginning based on an 
assessment of the technology, market condition, and resource availability. Then, it changed to 
Competitive Auction to promote compliance with the deployment corridor for renewable 
energy, whilst facilitating the cost-efficient further expansion of renewables. 
 
a) Feed-in tariffs evolution reflect market changes 
Policy flexibility and market responsiveness has proven to be an essential feature of Germany’s 
renewable energy policy design. Germany’s Feed-in Tariff (FIT) program has evolved since its 
                                                          
99 Agora Energiewende, 'Understanding the Energiewende' (2015) FAQ on the Ongoing Transition of the German Power 
System. Berlin: Agora Energiewende 5. 
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inception in 1991 with the introduction of the StromEinspG (Feed-In Act) and later within the 
EEG, which has created a stable and legal framework since 2000. 
 
The feed-in tariff is designed to reflect market changes, making cost-efficiency an important 
aspect and incorporating degression rates to account for technological learning curves and 
avoid overcompensation within the policy design. Flexibility within the policy design has 
allowed frequent policy adjustments, which have primarily incorporated photovoltaic market 
changes.100 For example, between 2000-2004, the feed-in tariff degression rates, while modest, 
existed and periodic adjustments were made to the feed-in tariff rates for solar photovoltaic. 
 
The rapidly decreasing costs of photovoltaic have proven to be a challenge in terms of policy 
adjustments and have resulted in high levels of photovoltaic deployment in the country at 
inappropriate prices. Between 2009 and 2010, the total installed capacity almost doubled from 
9,914MW to 17,320MW.101 During this period, German policy makers were forced to reflect 
market changes more actively, and linked the feed-in tariff degression rates for photovoltaic to 
the volume of photovoltaic installations that were connected. Feed-in tariff review processes 
also happened more frequently.102 
 
Amendments to the EEG occurred in 2012, capping support for photovoltaic at 52GW (by 
2011, almost half of that cap had been achieved with over 25GW of Solar photovoltaic capacity 
instalments)103 and lowering support levels by 20-30%. Furthermore, plans were made to 
eliminate the feed-in tariffs for photovoltaic projects larger than 10MW altogether104 Built in 
degression rates within the feed-in tariff design mean that the policy support mechanism will 
be phased out eventually, even if caps are not in place. 
                                                          
100 Nicolas Oetzel, Renewable Energy Sources Act (EEG)-Key features and recent developments (Federal Ministry for the 
Environment, Nature Conservation and Nuclear Safety, 2010).  
101 Federal Ministry for the Environment, Nature Conservation and Nuclear Safety (BMU), above n 43. 
102 Federal Ministry for the Environment, Nature Conservation and Nuclear Safety (BMU), Development of renewable 
energy sources in Germany 2011 (Federal Ministry for the Environment, Nature Conservation and Nuclear Safety, 2012) 
<http://www.erneuerbare-energien.de/files/english/pdf/application/pdf/ee_in_deutschland_graf_tab_en.pdf> 
103 Ibid. 
104 Andrew Lee, Germany sets 52GW cap on PV support as feed-in tariff deal is reached  (Recharge, 2012) 
<http://www.rechargenews.com/energy/solar/article316625.ece> 
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b) Competitive Auction 
The EEG 2017 is a further development of the applicable Renewable Energy Act 2014 which 
already aims to deliver an increase on the level of renewable energy sources in German power 
productions while simultaneously reducing the energy cost for consumers. EEG 2017 is 
designed to serve as the key instrument that will enable Germany to meet its targets. The 
introduction of an auction system for nearly all renewable energy sources marks a major change 
in order to allow for a more market driven electricity system.105 
 
The (subsidised) direct marketing of renewable energy remains mandatory under the EEG 2017. 
Subsidised direct marketing means that the operator of the renewable energy plant sells its 
renewable energy to third parties and, in addition to the sale proceeds, it receives a market 
premium from the grid operator. Only the “reference value”, which is required for calculating 
the market premium, is to be determined by an auction or, if no auction is legally required, 
is provided by the terms of the EEG 2017. 
 
(ii) Solid regulatory framework support renewable energy deployment 
The detailed feed-in tariff design has often been highlighted as the main driver behind 
renewable energy growth in the country. However, examination of the EEG includes other 
important features that have been equally important in spurring growth and providing a stable, 
predictable and favourable framework. Some of these key features include priority access for 
renewable energy to the grid, priority transmission and distribution of renewable energy, the 
obligation of grid operators to purchase electricity from renewable energy sources, 
differentiated and fixed tariffs with annual degression rates, national equalization of additional 
costs for electricity with all costs shared equally among German ratepayers, and compensation 
for renewable energy plant operators if energy is curtailed.106 
 
                                                          
105 Allen and Overy, ‘The German Renewable Energy Act 2017 – An overview for foreign investors/banks’ (Allen and Overy, 
2016) 
<http://www.allenovery.com/SiteCollectionDocuments/The%20German%20Renewable%20Energy%20Act%202017%20%E2%80
%93%20An%20overview%20for%20foreign%20investors%20banks.pdf> 
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This framework has provided investment security for project developers, investors and lending 
institutions107 such as KfW, Germany’s public bank which has co-financed roughly 80% of all 
domestic installed wind capacity.108 
 
The German regulatory framework has also allowed for rapid uptake of renewable energy 
through minimization of bureaucracy and red-tape. Ths is particularly the case in the residential 
solar sector where the issuing of permits, interconnections, inspection costs and other 
procedures are almost negligible. Fewer permit requirements, greater standardizations, and less 
onerous interconnection processes have led to lower installation costs, which was previously a 
large portion of overall project development costs and contributed to high rates of solar 
photovoltaic deployment in the past.109 
 
While the EEG regulatory framework has provided favourable conditions for renewable energy 
deployment, the high deployment rates of variable renewable energy sources have highlighted 
the challenges regarding limits to the technical integration of large scales of variable renewable 
energy.110 Integration of high levels of variable renewable energy has not only become a 
technical challenge, but an administrative and cultural challenge as well, as the construction of 
large transmission lines has received much opposition. 
 
(c) Cost-effectiveness 
Germany’s regulatory instruments to facilitate renewable energy sourced electricity based on 
the share burden principle between stakeholders in renewable energy sector and renewable 
energy sector in Germany is well placed in the global markets in term of its competitiveness. 
 
(i) Share burden principle (equity among parties) 
                                                          
107 Edoardo Binda Zane et al, ‘Integration of electricity from renewables to the electricity grid and to the electricity 
market- RES Integration’ (Final report, Eclareon & Oko-Institut, 2012) 
108 Ibid. 
109 Barry Cinnamon, ‘Cut the Price of Solar in Half by cutting red tape’ (Forbes, 2012) < 
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The EEG tariff system is based on the shared burden principle rather than on state subsidies. 
The respective grid system operators or utility companies pay a fee for the electricity that is 
fed into the grid. The costs are then apportioned to all grid system operators and then further 
charged to the electricity customers. This equalisation scheme ensures that the expansion of 
renewable energy is spread across all electricity customers. According to provisional 
calculations the EEG apportionment amounted to 0.72 ct/kWh in 2006, which translates to 
about 2.20 Euros per month for a reference household (three people, according to the German 
Electricity Association (VDEW)).111 
 
(ii) Competitiveness at international level 
German businesses in the renewable energy sector are well placed in the global competition 
for markets of the future, namely energy and environmental technology. At the moment 
Germany has a global market share of at least 15%. Investment in new installations of renewable 
energy plants increased to 15.0 billion Euro in 2015.112 Turnover from operating renewable 
energy plants amounted to 14.7 billion Euro in 2014.113 Of this amount, approximately 15 
billion Euros can be allotted to the electricity sector, which can almost exclusively be attributed 
to the EEG. ‘The EEG is the key to climate protection, new technologies and employment. It is 
the basis for multi-billion dollar investments in our industry’.114 
 
The EEG limits the apportionment for power-intensive companies to 0.05 ct/kWh in order to 
enhance their competitiveness at the international level. This affects some 330 businesses which 
consume more than 10 GWh of electricity per year at one location and whose electricity costs 
amount to more than 15% of their own gross value added. Environmentally friendly rail 
operators fall into this category. Reducing the burden on companies means about 400 million 
Euros can be apportioned to the remaining electricity consumers. At the same time the EEG 
assigned the Federal Network Agency a new task in 2006. This was to ensure, in the interests 
                                                          
111 Federal Ministry for the Environment, Nature Conservation and Nuclear Safety (BMU), above n 62. 
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of the consumer, that the grid system operators do not charge excessive prices for renewable 
electricity.115 
 
(iii) The EEG operating in the black 
The benefits of the EEG for the entire economy are already considerably higher than the costs 
that have arisen as a result of the EEG. The latter are mainly defined by the additional costs of 
initial investment, specifically the differential costs between renewable and conventional 
electricity production. This was estimated at 3.2 billion Euros for 2006. Together with 
expenditure for regulation energy and administration (EEG transaction costs), this amounts to 
3.3 billion Euros.116 
 
By contrast, the economic benefits for that period was 9.4 billion Euros. The reduction of the 
wholesale price for electricity was a significant cost factor here, with 5.0 billion Euros reflected 
in the budget. According to scientific studies, electricity providers saved this amount in 
electricity purchases in 2006 alone on account of the supply in renewable electricity. An on the 
spot market price for electricity in the wholesale trade of on average 5.1 ct/kWh, corresponds 
to a price cut of around 15%. Furthermore, the EEG has contributed to a saving of 45 million 
tonnes of CO2 emissions (2006), which avoids damage to the climate and environment 
amounting to 3.4 billion Euros. This is damage that would have arisen through generating 
electricity from fossil fuels. Even the saving of around 1 billion Euros against energy imports 
of coal and natural gas can be credited to the EEG.117 
 
(d) Encouraging Innovation 
In recent times the political and public notion of energy transition has clearly been dominated 
by the perspective of modernising the power system and shifting it to innovative and future-
proof technologies and structures. A first and important indicator for the increasing role of 
innovation is the trend in German Government expenditure on energy research. This 
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expenditure rose from €400m in 2006 to more than €800m in 2013, with an almost exclusive 
allocation of the additional funding to energy efficiency, renewable energy, energy 
infrastructure (including storage) and system research.118 In terms of government spending 
levels and growth for non-fossil and non-nuclear research and development, Germany is ranked 
among the top group of OECD countries.119 It should, however, be considered that this data 
does not reflect spending for research and development by industry, which is traditionally 
strong in Germany (especially for the fast growing renewable energy and energy efficiency 
industries). 
 
An interesting aspect of the German experience is the matter of the drivers of innovation. The 
extremely innovation-friendly environment supporting the energy transition in Germany has 
been triggered by at least five mechanisms: major and increasing government expenditure in 
different programs, strong industrial innovation efforts and expenditures motivated by the 
highly visible and robust market opportunities, the need for a wide range of innovation arising 
from practical challenges of large-scale practical implementation, the largely decentralised 
structure of German society along with an economy which offers a wide range of interfaces 
and opportunities to start innovative activities, and the public and political consensus on 
general pathway decisions in favour of the Energiewende.120 
 
(e) Good governance in regulation 
Multi-level acceptance towards renewable energy has played a primary role in renewable 
energy deployment in Germany. Acceptance has been received at the governmental level and 
was strengthened again after the Fukushima nuclear catastrophe in Japan in March 2011. This 
event led the German Government to re-introduce the Nuclear Energy Act (2002), mandating 
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all nuclear power plants to be shut down and taken out of operation by 2022. The introduction 
of this Act has meant that originally planned for nuclear power will be replaced by renewable 
energy. The German government has commitmented to at least 80% renewable energy by 2050 
to cover the country’s electricity consumption. 
 
Renewable energy has received widespread support from a variety of stakeholders, including 
political parties, the general public and, increasingly, from utilities and major power producers. 
Acceptance has been seen as a critical component for renewable energy deployment in the 
country and has always been a priority in renewable energy decision-making processes. 
 
Since its adoption in parliament in 2000, the EEG has received broad based support from the 
main political parties and has always been part of non-partisan discussions between parties 
(Social Democratic Party- SPD, Christian Democratic Union- CDU, Christian Social Union- 
CSU and the Greens).121 
 
The SPD saw buy in from the CDU as a critical move, and got the party on board by raising 
the issue of the adoption of renewable energy as one of utter urgency.122 Support for the EEG 
has evolved over the years, with the CDU and CSU increasingly demonstrating support, in 
large part due to support from farmers who have benefited from the Act. One key reason for 
such strong political support is because Germany’s renewable energy development was always 
part of an industrial development policy and only marginally an environmental policy. The need 
for the former is accepted by all parties from the left to the centre-right in parliament, as well 
as powerful trade unions. The latter is always subject to debates. 
 
The move towards more decentralized forms of energy production has also contributed 
immensely to the growth in renewable energy. The government has been successful at drawing 
support from communities and individuals who are benefiting from innovative ownership 
models, such as cooperatives and citizen wind parks. This support has been optimized by the 
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fact that many renewable energy projects are in the hands of communities themselves, with 
over 50% of renewable-energy capacity owned by individuals or farmers. In the case of wind 
developments, for example, the big four owns just 6.5%. 
 
Aside from community involvement, the government has always had a strong focus on 
transparency and participation within the decision making processes. This has been increasingly 
the case in light of grid expansion requirements for renewable energy integration. One of the 
main barriers to grid expansion has been public opposition.123 For this reason, a National 
Network Development Plan is being implemented in order to get people involved in the 
planning process and to raise awareness on grid expansion, an issue that is seen as very 
important for the Government. The Government will also launch an information campaign 
called “Grids for environmentally sound energy supply to mitigate opposition”. 
 
German NGO’s have also been very involved in creating awareness around renewable energy 
and mitigating barriers for the development of the grid.124 From the very beginning, all major 
renewable energy associations (BSW, BEE, BWE) have worked together, along with powerful 
think tanks and NGOs, creating a coalition against coal. This combination has contributed 
largely to the success of renewable energy in the country.125 
 
Germany’s renewable energy potential has also been strengthened by the importance given to 
capacity building in the sector, both at a research and a technical level. Education has been a 
strong focus, with an increasing uptake of courses at both the vocational training and university 
levels.126 Furthermore, assistance for R&D has been recognized as necessary for market 
leadership, and job-creation.127 Investments in renewable energy for the electricity sector in 
particular totalled 25 billion Euros, and the German government spent $233 million on 
renewable energy R&D, $46 million of which was specifically on wind power.128  
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While a focus has been on capacity building and R&D in the sector, which has helped Germany 
reach the levels of renewable energy deployment it sees today, new and emerging technical 
issues are being foreseen. Due to the expected growth in renewable energy, and in particular 
offshore wind parks, barriers on the national grid at the transmission level are being discussed 
and highlighted as one of the next major challenges for Germany.129 According to the country’s 
grid operators, the transmission system will require €20 billion in investment over the next 10 
years to upgrade the network and increase reliance on renewables. 
 
Steps are being taken to facilitate this process. In July 2011, the German government undertook 
legal reforms to improve the situation for the integration of renewable energy.130 Furthermore, 
interdisciplinary studies, which are undertaken in conjunction with energy scientific 
institutions, are being completed as an important step for grid development. The grid extension 
will be undertaken by all four German TSOs working in close cooperation. An essential 
component of this is the National Network Development Plan. Each year the German TSOs 
create a common grid development plan, which must contain all the effective measures for 
needs-based optimization, reinforcement and expansion of the grid that are necessary for a safe 
and reliable grid operation over the next ten years. 
 
(f) Comprehensive package of regulation 
Smart renewable energy regulation needs to take into account the broader context renewables 
operate in. Smart renewable energy regulation strives to create an enabling environment 
including power sector regulations, investment and financing conditions, suitable electric grid 
infrastructure, and technical capacity. Moreover, smart renewable energy regulation needs to 
concern regulatory mixes incorporating a broader range of instruments and institutions to 
maximise opportunities for win/win outcomes 
 
(i) Concerning the broader context of renewables electricity 
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The grid expansion measures that have been agreed must be implemented without delay. In 
terms of grid stability and quality, the reliability of the grid infrastructure in Germany remains 
at a very high level. The public is closely involved in the grid expansion planning process for 
demand assessment, federal sectoral planning and planning approval procedure.131 
 
The Renewable Energy Source Act 2017 helps to better align the expansion of renewable 
energy and the expansion of the grid. The expansion of wind energy will temporarily be adopted 
locally in areas with high grid congestion. In these areas, the volume put out for auction for 
onshore wind facilities will temporarily be limited –until the end of 2019‐to 58% of the average 
capacity added for the year 2013 to 2015. This helps relieve the train on the transmission grid 
and avoid further increases in grid congestion. The remaining expansion amounts are 
distributed across the other regions in Germany. In case of offshore wind, the auction volume 
is distributed as follows: 500MW in 2021 and 2022, 700 MW in 2023 to 2025 and 840 MW 
from 2026 onwards. This seeks to ensure a continuous deployment path while also guaranteeing 
that the necessary connection lines for transporting electricity are already in place when new 
off-shore wind turbines commence operation. Furthermore, additional capacity construction for 
2021 is focussed on the Baltic Sea. These measures relieve the train on the grid. The central aim 
remains that of ensuring continued swift progress on the expansion of renewable energy.132  
 
(ii) Regulatory mix approaches 
Regulatory regimes and approaches in Germany combline a variety of instrumental and 
institutional arrangements in a creative and coordinated manner could help to make regulation 
more effective at lower cost. In term of instrument mixes, Germany has the Renewable Energy 
Source Act (EEG) as the key support instrument in the renewable electricity sector. The EEG 
promote electricity production from renewable sources on the basis of preferential grid access 
and feed-in tariff and shift to competitive auction in 2017 for period of 20 years. This is 
supported by preferential loan, further financial incentives and, research and development 
programs.  
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In term of institutional arrangement, renewable energy has received widespread support from 
a variety of stakeholders, including political parties, the general public and, increasingly, from 
utilities and major power producers. The move towards more decentralized forms of energy 
production has also contributed immensely to the growth in renewable energy, drawing support 
from communities and individuals. Aside from community involvement, the government has 
always had a strong focus on transparency and participation within the decision-making 
process.133 Moreover, German NGO’s have also been very involved in creating awareness 
around renewable energy and mitigating barriers for the development of the grid.134  
 
 
(g) The Upcoming Challenges 
The upcoming challenge for renewable energy deployment in Germany is integrating an ever 
growing share of variable renewable energy into the grid while providing for residual load 
capacity at all times. The challenges involved are not only technical, but also administrative 
and cultural. 
 
C Experiences from Malaysia: Developing Nation 
Developing countries are at the forefront of the fundamental transformation to a low carbon 
economy with a rapid increase of renewable energy for electricity. This is because they are 
expected to add around 80 per cent of all new electric generation capacity worldwide in the 
next two decades.135 The deployment of energy from renewable sources is accelerating in 
developing countries, and already accounts for a higher percentage of electricity generation 
than in the developed world. In 2008, non-OECD nations generated 21 percent of their 
electricity from renewable sources, including large-scale hydroelectric power (compared with 
17 percent in OECD countries), according to International Energy Agency (IEA) statistics.136 
                                                          
133 Zane, above n 107. 
134 Zane, above n 107. 
135 The International Energy Agency estimates that around 80 percent of global electric capacity additions between 2008 and 
2035 will take place in non-OECD countries, i.e. in a group that is rougly the same as the developing world. See International 
Energy Agency, World Energy Outlook 2010 (International Energy Agency, 2010) 620-21, 652-53. 
136 In the IEA’s “450” scenario, the share of renewable energy in electricity generation would have to increase from 17 
percent in 2008 to 44 percent in 2035 in OECD countries and from 21 percent to 46 percent in non-OECD  countries. 
168 
 
 
Among the developing countries, Malaysia is an interesting example in terms of renewable 
energy support policies. Malaysia, as a member of the Association of Southeast Asian Nations 
(ASEAN), is located in a region that has a tropical and humid climate, which provides easy 
access to a variety of renewable energy sources. The estimated GDP in Malaysia in 2010 was 
$15,385 per capita and the economic development and rapid population growth of the country 
implies that energy demand is growing very fast.137 In addition, the growing prices of fossil 
fuels, and greenhouse gas (GHG) emissions, make the need for renewable energy solutions 
inevitable for the country.  
 
From 2002 to 2014, the energy consumption of Malaysia has grown from 33.29 Mtoe to 52.2 
Mtoe.138 It is expected that the total energy consumption will increase to 98.7 Mtoe by 2030, 
which is three times the 2002 level.139 Currently Malaysia is mostly dependent on fossil fuels 
such as coal, oil and natural gas to generate electricity. In 2015, around 88.4% of Malaysia’s 
electricity was generated by fossil fuels.140 Crude oil reserves have been producing 2.9 billion 
barrels/day and the estimate of total crude oil production on 1st January 2010 was 553,960 
BPD.141 Hence, oil reserves will be used up within 15 years at the current rate of usage. The 
Malaysian Government has initiated several efforts to move to alternative types of energy, 
specifically renewable energy, to reduce Malaysia’s over-dependence on fossil fuels and 
manage the growing demand for energy. 
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1 Contextual background of renewable energy electricity industry in Malaysia 
Malaysia began incorporating renewable energy into its energy supply mix in the 1980s with 
the introduction of stand-alone solar photovoltaic systems for rural electricity. Malaysia’s 
energy policy, called the ‘National Petroleum policy (1975)’, was enforced for the first time in 
1975 after the first oil crisis. Since the second oil crisis, fossil fuel and electricity have been the 
subject of subsequent energy policies in Malaysia, published in sequence as the National 
Energy Policy (1979)’, ‘National Depletion Policy (1980) and ‘Four Fuel Diversification Policy 
(1981)’.142  
 
Since 2000, Malaysia has begun to incorporate renewable energy seriously. In April 2001, the 
importance of renewable energy was formally recognized with adoption of the ‘Five-Fuel 
Policy’ under the ‘Eighth Malaysia Plan’. This defined renewable energy as the fifth fuel in the 
national energy supply mix alongside natural gas, oil, hydro and coal. The Five-Fuel 
diversification strategy was set up to provide 5% of electricity generation via renewable energy 
by 2005. The program will be followed until 2020.143 The initial activities of renewable energy 
promotion were focused on CDM projects and the ‘Malaysia Building Integrated Photovoltaic 
(MBIPV)’ project was conducted with the support of the UNDP/GEF. The first renewable energy 
promotion program called ‘Small Renewable Energy Power Program (2001)’ was introduced to 
encourage grid connected small-scale power generation. Another important policy was the 
‘National Biofuel Policy (2006)’, which was promoted under the leadership of the economy. The 
implementation of the MBIPV project had greatly affected the development of renewable 
energy policy in Malaysia.144  
 
The National Renewable Energy Policy and Action Plan (NREPAP)145 was established in 2010 
to provide a more comprehensive and effective renewable energy policy to accelerate 
                                                          
142 Asia-Pacific Economic Cooperation, ‘Renewable Energy Promotion Policy (Final report)’ (APEC Peer Review on Low-
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143 Mekhilef et al, above n 137, 497-504. 
144 Asia-Pacific Economic Cooperation, above n 142, 63. 
145 Badriyah Abdul Malek, ‘National renewable energy policy and action plan’ (Ministry of Energy, Green Technology and 
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renewable energy contribution into the national power generation mix.146 The action plan 
clearly proposed, in detail, the necessary legislation, as well as introducing policies, objectives 
and targets. The policy statement of the action plan was designed to enhance the utilization of 
indigenous renewable energy resources to contribute towards national electricity supply 
security and sustainable socio-economic development.147 According to the action plan, the 
objectives for the National Renewable Energy Policy were as follows. 
 To increase renewable energy contribution in the national power generation mix; 
 To facilitate growth of the renewable energy industry; 
 To ensure reasonable renewable energy generation costs; 
 To conserve the environment for future generations; and 
 To enhance awareness on the role and importance of renewable energy. 
 
To achieve these policy objectives, five strategic thrusts have been identified which would 
enable Malaysia to pursue renewable energy development more aggressively as in Figure 4.2  
Figure 4.2: Strategic trust of the NREPAP 
 
Source: National Renewable Energy Policy and Action Plan (2011), Ministry of Energy, Green Technology and 
Water 
 
Renewable energy targets for Malaysia were set in the NREPAP, and named as ‘SMART’ 
targets: Specific, Measurable, Achievable, Realistic and Time-specific.148  
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Table 4.3: Renewable Energy Target of Malaysia by 2030 
Year Total Capacity 
(MW) 
RE Share in Power 
Mix 
(Peak Load) (%) 
CO2 Reduction 
(Million ton) 
2010 73  1  0 
2015 985  6  11 
2020 2,080  11  42 
2030 4,000  17  145 
Note: 
(1) The amount of renewable energy installed capacity achieving is depends on the size of the 
renewable energy fund. 
(2) Prerequisites: 1) Implementation of feed-in tariff system. 2) Renewable energy generation capacity 
continues to grow at an annual rate of 15.6% by the year 2011 - 2030. 
Sources: Ministry of Energy, Green Technology and Water 
 
The above policy was in place before the ‘the 11th Malaysia plan (2016-2020)’.149 In this plan 
the government aims to pursue green growth for sustainability and resilience. It will do this by 
strengthening the enabling environment for green growth, adopting the sustainable 
consumption and production concept, conserving natural resources for present and future 
generations and, strengthening resilience against climate change and natural disasters. With 
respect to the energy policies, government plans to increase the share of renewables in the 
energy mix. The government’s focus will be on promoting new RE sources, enhancing the 
capacity of renewable energy personnel and implementing net energy metering to further 
intensify the development of renewable energy. 
 
2 Legal frameworks for renewable energy electricity in Malaysia 
The National Renewable Energy Policy and Action Plan (2011) called for the establishment of 
a legal and regulatory framework in its first strategic thrust. In response the government passed 
the Renewable Energy Act and the Sustainable Energy Development Authority Act in 2011. 
The Renewable Energy Act 2011 provides the legal framework for the feed-in tariff program 
while the Sustainable Energy Development Authority Act 2011 mandated the Sustainable 
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Energy Development Authority (SEDA) to be responsible for the development of renewable 
energy and implementation of the feed-in tariff program. 
 
(a) Renewable Energy Act 2011 (Act 725) 
The Renewable Energy Act 2011 was gazetted on 2nd June 2011. The Renewable Energy Act 
2011150 described renewable energy as means electricity generated or produced from renewable 
sources. The Renewable Energy Act was an important piece of legislation that established the 
“Feed-in Tariff (FIT)” system, which was incorporated into the law to obligate the National 
power company to purchase the electricity generated by renewable energy at a fixed price.151   
 
Malaysia uses a legal instrument for FIT implementation through the Renewable Energy Act. 
The Renewable Energy Act provides a mechanism for qualified individuals or non-individuals 
to sell electricity (up to 30MW) generated from renewable energy resources to power utility 
firms at a fixed premium price for a specific time. The fixed premium price, commonly known 
as FIT rates, differs for various renewable resources and installed capacities. Bonus FIT rates 
apply when the criteria for bonus conditions are met.152 Payments to Feed-in Approval Holders 
(FiAH) are guaranteed from the Renewable Energy Fund for a period of 21 years for solar PV 
and small hydropower and 16 years for biogas and biomass. Power utility firms (e.g. TNB, Sabah 
Electricity Sdn Bhd and NUR Distribution) are committed to sign a renewable energy power 
purchase agreement (REPPA) with FiAH for the effective period. 
 
In addition, the Act deals with the connection, purchase and distribution framework for 
renewable energy including the following: renewable energy power purchase agreements 
(PPAs), the procedure for making an application for connection to a supply line when a PPA 
has been concluded, and the requirement for a distribution license to purchase and distribute 
electricity generated by renewable energy installation connected to a supply line. Licensees 
who distribute renewably sourced electricity are given priority over fossil fuel-sourced 
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electricity.153 The feed-in tariff also outlines the amount a distribution licensee may recover 
from the renewable energy fund.154 
 
Through the Renewable Energy Act 2011, several criteria have been guaranteed to renewable 
energy developers,155 
 Access to the nation’s electricity grid 
 Clear application and approval procedures 
 Feed-in tariffs high enough to produce reasonable investment return and profit, while 
being fixed for certain period to protect the RE business 
 Payment from adequate funding throughout the contract period 
 Implementation of the related policies by a competent agency 
 
This was followed by subsidiary legislations, which needed to be in place to support the parent 
Act. There is significant subsidiary legislation under the Renewable Energy Act, including; 
renewable energy (Criteria for Renewable Resources) regulations, renewable energy (allocation 
from electricity tariff) orders; renewable energy (feed-in approval and feed-in tariff rate) rules; 
renewable energy (renewable energy power purchase agreement) rules; renewable energy 
(technical and operational requirements) rules; renewable energy (recovery of moneys by 
distribution licensee) rules; and renewable energy (administrative fees) orders. 
 
 
(b) Sustainable Energy Development Authority Act 2011 (Act 726) 
The Sustainable Energy Development Authority Act (Act 726)156 was enforced on 1st 
September 2011. It comprises 6 parts and 49 clauses. The Sustainable Energy Development 
Authority Act provided for the establishment of the Sustainable Energy Development 
Authority Malaysia (SEDA). The key role of SEDA is to administer and manage the 
implementation of the feed-in tariff mechanism, which is mandated under the Renewable 
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Energy Act 2011. In the Sustainable Energy Development Authority Act, SEDA’s functions 
include,157 
 Advising the minister and government entities on all matters relating to sustainable 
energy 
 Promoting and implementing national policy objectives for renewable energy to promote, 
facilitate and develop sustainable energy 
 Implementing, managing, monitoring and reviewing the feed-in tariff system 
 Implementing sustainable energy laws including the Renewable Energy Act and 
recommend reforms 
 Promoting private sector investment in sustainable energy sector 
 Establishing measures to improve public awareness 
 
Further, SEDA is responsible to ensure the implementation of a systematic research and 
development programme leading to innovative products and services. To achieve this objective, 
SEDA is working with other stakeholders, including public research institutions such as 
universities, on the research and development action plan. This plan articulates of research areas 
and identifies potential markets for commercialisation of renewable energy research that has 
been conducted. SEDA also works with the Ministry of Science Technology and Innovation, 
which is responsible for monitoring the research and development efforts financed by the 
Government.158 
 
3 Key parities and interactions in the renewable energy electricity industry 
The key parties in the renewable energy electricity sector in Malaysia are the ministries and 
government agencies, energy supply and service companies, and consumers. 
 
(a) Ministries and government agencies 
In Malaysia, the Economic Planning Unit (EPU) in the Prime Minister’s Office is responsible 
for setting the overall direction for national energy policies. However, unlike other APEC 
ASEAN economies, the implementation of energy policy in Malaysia is not centralized under 
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the energy ministry. Instead, specific ministries and/or government agencies are given the 
mandate for implementing different aspects of the energy policies. For renewable energy, the 
allocation of tasks is very specific. Some of these are detailed below. 
 
(i) Renewable Energy Power Generation 
The Ministry of Energy, Green Technology and Water (KeTTHA) is responsible for overseeing 
renewable energy policy implementation for the power generation sector via two statutory 
authorities; the Sustainable Energy Development Authority (SEDA) and the Energy Commission 
(EC). SEDA was established to administer and manage the Renewable Energy Fund and 
implement the feed-in tariff mechanism. This effectively limits the role of SEDA to grid-
connected renewable electricity generation in Peninsular Malaysia and Sabah. 
 
The EC regulates the electricity supply and piped gas supply industries in Peninsular Malaysia 
and Sabah. As the electricity supply regulator, the EC issues licenses for RE power generation 
installations (for both on-grid and off-grid connections) and is responsible for ensuring the 
safety, quality and reliability of the RE technologies being installed in Malaysia. 
 
Both agencies play a role in promoting RE development in Malaysia, but when it comes to 
monitoring and regulations, there is a clear boundary as to the jurisdiction of each statutory 
agency. Therefore, while the possible overlapping of promotional roles may be confusing for 
industry outsiders, in itself this may not pose serious problems as the administrative role is well 
defined. In any case, SEDA and EC are under the purview of the ministry, KeTTHA, which 
can coordinate all activities to ensure smooth implementation. 
 
The Ministry for Rural and Regional Development (KKLW) is mandated to coordinate the rural 
electrification program, which is part of a government initiative to improve basic rural 
infrastructure. KKLW works closely with Malaysia’s three utilities, KeTTHA and SEDA to 
meet its target of providing 24 hour electricity access for the rural communities in Malaysia. 
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Given the cross-sectoral nature of climate change, the National Green Technology and Climate 
Change Council was formed to provide high-level coordination among ministries, agencies, the 
private sector and all other stakeholders in Malaysia. The council is chaired by the Prime 
Minister and supported by a steering committee (chaired by the Ministry for Natural Resources 
and Environment (NRE)) and eight working committees. The Malaysia Green Technology 
Corporation (GreenTech) is the implementing arm for green technology and climate change 
initiatives in the energy sector. 
 
(b) Electricity supply and service companies 
Despite some privatisation, Malaysia’s electricity industry is mostly vertically integrated and 
monopolistic. The electricity production industry is dominated by three integrated utilities: 
Tenaga Nasional Berhad (TNB) serving Peninsular Malaysia, Sabah Electricity Berhad (SESB) 
in Sabah state, and Sarawak Energy Berhad (SEB) in Sarawak state. TNB is a private company 
that is wholly owned by the Malaysian Government. SESB was fully privatised in 2005, while 
SEB is owned by both TNB (80%) and the State Government of Sabah (20%).159 The three utilities 
are complemented by various independent power producers (IPPs), dedicated power producers 
and co-generators. 
 
(c) Consumers 
To finance the FiT scheme, an RE fund has been created and the money comes from the 
electricity consumers directly. This is achieved by increasing the current electricity tariff by1% 
(only applicable to consumers with monthly electricity consumptions of more than 300 kWh 
per month), and that amount is pooled into the fund.160 
 
4 Key and supplementary regulatory instruments for renewable energy electricity 
Malaysia enacted the Renewable Energy Act 2011 and Sustainable Energy Development 
Authority Act 2011 to provide a legal basis for renewable energy strategies. The Renewable 
Energy Act 2011 provides a FiT mechanism as a key regulatory instrument to ensure the 
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viability of renewable energy projects and guarantee a return on investments to the renewable 
energy players. Other than the FiT incentives, financial supports are also available for the 
development of renewable energy. Under the FiT project, a Renewable Energy Fund has been 
established. There is also the Renewable Energy Business Fund (REBF) and Renewable Energy 
and Energy Efficiency Scheme to provide these resources. 
 
(a) Key regulatory instruments for renewable energy electricity 
The promotion of renewable energy (RE) in Malaysia was previously based on the Small 
Renewable Energy Power (SREP) program. The objective of SREP was to encourage the 
participation of the private sector in renewable energy development. The possible sources 
recognized under this program include solar, biomass, biogas, wind, and mini-hydro energy. 
The renewable energy developers can sell the generated electricity to utility suppliers, such as 
Tenaga Nasional Berhad (TNB) in West Malaysia, or Sabah Electricity Sendirian Berhad 
(SESB) in Sabah. The electricity is then sold to end-users through the National Grid. It is noted 
that this program was not applicable in Sarawak due to its own legislation around electricity 
supply. In order to participate in SREP, developers are required to negotiate directly with the 
utilities regarding the Renewable Energy Power Purchase Agreement (REPPA), including with 
regards to the selling price of the electricity, which is based on a “willing seller, willing buyer” 
model. Once the plant is commissioned, the developers are able to obtain a license for the plant 
operation of between 16–21 years, depending on the type of RE sources used.  
 
Despite the high expectations about capacity (500MW) when SREP was launched, from 2001 
to 2005 only 12 MW of renewable energy from two projects went on-grid.161 The failure of the 
program to achieve its target indicated the presence of certain drawbacks in the program. Upon 
revision, the SREP program was extended until 2010, with the target reduced to 350MW.162 At 
the end of the program, roughly 64.95 MW of RE had been connected to the national grid, 
which again indicated the incapability of the program to promote renewable energy in 
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Malaysia, and especially its inability to replace 100% of the conventional fossil-based electricity 
generation. 
 
Despite discouraging results from SREP program, the Malaysian Government continued its 
efforts in promoting the development of RE. The FiT mechanism that was launched in 2011 
addressed several issues, which were identified by Sovacooland Drupady during the SREP. The 
following subsections represent the efforts made to overcome the drawbacks of the SREP 
including: low tariffs for renewable energy generation, capping of the tariff, resistance from 
certain organizations, numerous application procedures involving different government bodies, 
and difficulties in getting financial assistance from local banks.163 With the implementation of 
the feed-in tariff (FIT) via the Renewable Energy Act 2011, the SREP program ceased to be 
implemented. The existing SREP players were given the option of either remaining in the SREP 
program or migrating to the FIT mechanism regime. 
 
(i) Feed-in tariff (FIT) 
The FIT aims to drive the development of renewable energy in Malaysia systematically and 
rapidly. The FIT mechanism allows electricity that is produced from indigenous renewable 
energy resources to be sold to power utilities at a fixed premium price and for a specific 
duration. Individuals and companies may apply to become eligible producers and those who 
qualify are granted feed-in approvals by the Sustainable Energy Development Authority. The 
feed-in approval holder enters into a renewable energy power purchase agreement with a utility 
and all electricity produced there under enjoys priority and must be purchased before electricity 
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generated using fossil fuels.164 The FIT undertakes to provide a fixed revenue stream for 
installed systems and with a suitable degression rate, manufacturers and installers will be 
encouraged to reduce prices while enhancing quality.165 
 
When the FIT was first passed by the Malaysian Parliament in 2011, the indigenous renewable 
resources and technologies that were accepted under the feed-in tariff scheme were biogas, 
biomass, small hydropower and solar photovoltaic. Since then, geothermal has been added to 
the mix, taking cognizance of the potential of geothermal generation particularly on the island 
of Borneo. Renewable energy generation capacity stood at 351.45MW in 2015. A mix of 
renewable energy sources is used.166 
 
Basically the FIT system in Malaysia was created based on the German FIT system. The gradual 
decrease in the rate was adapted for the period in which the tariff was decided. This mechanism 
was based on the assumption that the future cost of renewable energy technology will decrease 
due to technological development and market expansion effects.167  
 
However, Malaysia's FIT system has features that distinguish it from traditional FITs. The 
government sets the upper limit or the “RE Quota” for the amount of power generation 
equipment introduced every six months. A tender scheme is used to select the operator of the 
“RE Quota”. The reason for the introduction of this measure was to secure the additional costs 
required for the year and control the additional increase in costs. The additional costs will be 
transferred to the end user via their electricity bill.  
 
The feed-in tariff system is financed by electricity consumers directly. An additional 1% of the 
total is charged only to customers whose monthly electric bill is more than 77 Ringgit Malaysia 
to contribute to the Renewable Energy Fund.168 The SEDA manages and supervises the 
                                                          
164 Loh Wei Lian and Amin Abdul Majid, 'Renewable Energy Law and Policy in Malaysia' (2016) Renewable Energy Law 
and Policy Review 85-88 
165 Asia-Pacific Economic Cooperation, above n 142, 65. 
166 Lian and Majid, above n 164, 85-88 
167 Asia-Pacific Economic Cooperation, above n 142, 65. 
168 Amy Tam, 'Feed-In Tariff and Renewable Energy Fund-In Brief' (Parliament of Malaysia,  October 2013) 3. 
180 
 
implementation of the bidding for the Renewable Eenergy Quota and enforces and operates the 
Renewable Energy Fund collected via electricity bills. However, the current electricity tariff 
being sold at a price specified with government subsidies has continued to fuel natural gas. In 
fact, the situation has become somewhat complex. 
 
The Renewable Energy Fund can only be used for the purpose of disbursing FIT payments 
claimed by utility firms and to cover administrative expenses relating to the implementation of 
the FIT. The Renewable Energy Act, section 25, allows the power utility firms to recover from 
the Fund, the difference between the amount the firms paid to FiAH and the cost which the 
power utility firms would have had to incur to generate the same amount of electricity 
generated by FiAH based on prevailing displaced costs, as well as administrative fees and other 
expenses incurred by the power utility firms and SEDA for administering the FIT. So for 
example when the TNB has to pay extra to buy electricity from FiAH will be compensated 
from the RE Fund until the cost of buying electricity is lower than the cost of TNB buying 
electricity from traditional resources. A degression rate provides a gradual reduction of the FiT. 
When the cost of electricity produced from the RE resources is cheaper than the electricity 
produced from traditional resources, the FiT will cease to be paid using the RE Fund. Instead, 
the power utility firms will assume the payment because the cost to buy from the RE producers 
will be cheaper than the cost of producing its own electricity.169 
 
a. Process to determine the tariff 
The level of tariff for the Malaysian FIT is calculated based on the rate of “Return on 
Investment” (ROI) and electricity production costs. Basically the FIT rate (tariff) is determined 
by setting a constant ROI to guarantee the interest of investors. The premium added to the 
electricity production cost is an additional cost to keep the ROI constant.  
 
The tariff for each renewable energy source is calculated as above.  The tariff for photovoltaic 
has been set at the highest level compared to the other resources. The photovoltaic tariff is set 
at between 0.85 ~ 1.23 RM/kWh depending on capacity size and for a duration of 21 years. A 
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degression rate of 8.0% per year was applied against the tariff to reflect the cost reduction on 
power generation due to declining equipment prices and technological progress. This 
degression rate has been excluded for small hydro, but biomass and biogas are set at a declining 
rate of 0.5% per year. 
 
b. Cost Allocation 
In the process of transitioning to a RE based electricity system the burden of additional costs 
for the introduction of renewable energy is transferred to end users or the consumers of 
electricity. The feed-in tariff system is financed through a surcharge imposed by the utilities on 
electricity consumers. 
 
However, in many developing economies adjustment between additional costs and subsidies 
has become an important issue because of the benefits or subsidies to fuel price for electricity 
generation. In the case of Malaysia, the additional cost of introducing renewable energy is 
transferred to consumers, but low-income consumers are excluded. The limit set to protect the 
low-income consumer is the total monthly electricity billing of 77 RM (Ringgit Malaysia) 
(below 300 kWh / month). Consumers who use less than this limit are not burdened with the 
additional cost. For monthly electricity consumption above this limit, a 1% surcharge is imposed 
on the sum of the monthly payment. This mechanism is premised on the ‘polluter pays’ principle 
and the surcharge was fixed by the Sustainable Energy Development Authority at 1% in 2011 
and increased to 1.6% in 2014. The SEDA collects the 1% surcharge to pay for the renewable 
energy fund, which covers the additional costs and operating costs of the FIT system.170 
 
The resulting collection is channelled to the renewable energy fund, administered by the 
Sustainable Energy Development Authority. This mechanism is premised on the ‘polluter pays’ 
principle and the surcharge was fixed by the Sustainable Energy Development Authority at 1% 
in 2011 and increased to 1.6% in 2014. This surcharge is not levied on domestic consumers who 
use 300 kWh of electricity or less each month. 
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The renewable energy fund is managed by a professional fund manager according to 
procedures determined by the government, including that the disbursement from the fund shall 
be efficiently and expeditiously managed. SEDA as the agency responsible for renewable 
energy implementation manages the fund and takes on the additional duty of implementing, 
managing and reviewing the renewable energy feed-in tariff mechanism.171 
 
There are some critical factors that must be guaranteed via the “Renewable Energy Act”, to 
ensure the effectiveness of the FIT mechanism,172 
 Access to the grid must be guaranteed – utility companies are legally obliged to accept 
all 
electricity generated by private renewable energy producers. 
 Local approval procedures must be stream lined and clear. 
 FIT rates must be high enough to produce a “Return on Investment, ROI” plus 
reasonable profit (not excessive) to act as an incentive. 
 FIT rates will be fixed for a specific period to ensure certainty and provide businesses 
with a clear investment environment. 
 It must provide adequate "degression" for the FIT rates to promote cost reduction to 
achieve “grid parity” 
 It must ensure an adequate fund is created to pay for the FIT rates (incremental costs) 
and guarantee the payment for the whole FIT contract period. 
 It must ensure implementation by a competent agency in a professional manner that 
includes constant monitoring, progress reporting and transparency. 
 
The introduction of the feed-in tariff system has produced a positive impact on the use of 
renewable resources for electricity generation in Malaysia. Some of the key findings from the 
analysis of the first year of the FIT implementation and existence173 include: (i) the up take for 
renewable energy installations has been extremely high, particularly for solar photovoltaic 
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installation, (ii) the foreign and domestic direct investment related to renewable sectors have 
increased significantly, (iii) more ‘green’ jobs have been created, particularly in the 
manufacturing and installation sectors, and (iv) the renewable energy sector plans to include 
wind and thermal energy in the FIT scheme. It can be concluded that the FIT scheme in 
Malaysia has produced a significant impact during the first year of its implementation. With 
proper monitoring by SEDA, and more awareness among the people, renewable energy will 
most likely flourish in Malaysia. 
 
In 2015, the amount of electricity generated from renewable resources was at 577 Gigawatt-
hours (GWh).174 The following table documents the amount of RE generated under the FiT 
system, in Megawatt-hours (MWh). The reading represents RE generated on an annual basis and 
for the respective on-going year. Readings are reported up to the month stated in the brackets. 
 
 
 
 
Table 4.4: Annual Power Generation (MWh) of Commissioned Renewable Energy Installations of 
Malaysia 
 Year Biogas Biogas  
(Landfill / 
Agri 
waste) 
Biomass Biomass 
(Solid 
Waste ) 
Small 
Hydro 
Solar PV 
 
Geothermal 
2017  1366.42 18758.29 111566.42 5021.76 15038.22 63180.00 0.00 
2016  8039.99 38696.06 133488.84 22404.26 31976.94 268662.63 0.00 
2015  16988.66 41122.39 197207.62 18090.07 55406.38 252978.53 0.00 
2014 19772.25 31844.44 226196.38 4347.83 64549.65 180062.78 0.00 
2013  12962.68 9804.10 209407.59 11144.25 73032.12 50435.18 0.00 
2012  98.11 7465.40 101309.87 3234.52 25629.78 4719.95 0.00 
Source: Sustainable Energy Development Authority Malaysia 
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(ii) Net Energy Metering (NEM) 
In late 2015, the Ministry of Energy, Green Technology and Water, and the Sustainable Energy 
Development Authority announced that a net metering mechanism would be introduced in 
Malaysia in early 2016. This mechanism would allow individuals and industries to generate 
electricity from photovoltaic systems installed on their premises and consume the electricity 
for their own use before selling any excess to the utilities. This would be different from the 
feed-in tariff system, which requires all the electricity produced by feed-in approval holders to 
be sold.175  
 
YB. Datuk Seri Panglima, Minister of Energy, Green Technology and Water launched the Net 
Energy Metering (NEM) scheme on 6th October 2016. This scheme will complement the current 
Feed-in Tariff (FiT) mechanism to encourage the deployment of Renewable Energy (RE) as 
meted out in Malaysia Eleventh Plan (RMK-11).176 
 
The concept of Net Energy Metering (NEM) is that the energy produced from the solar PV 
system installed will be consumed first, and any excess will be exported and sold to the 
distribution licensee (such as TNB /SESB) at the prevailing Displaced Cost prescribed by the 
Energy Commission.  This scheme is applicable to all domestic, commercial and industrial 
sectors as long as they are the customers of TNB (Peninsular Malaysia) or SESB (Sabah and FT 
Labuan). The PV systems are allowed to be installed on available rooftops or car porches only 
within their own premises. Based on the FiT experience, solar PV is a technology that requires 
minimal construction and with high take up rates compared to other RE technologies. One 
factor driving such growth is the declining cost of solar PV systems in recent years. As solar 
PV technology is more applicable to the NEM, it is the only technology whereby the public at 
large can play their role in addressing climate change by generating the clean energy, and 
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thereby reducing the energy consumption from electricity generated by fossil fuel powered 
generators.177 
 
The NEM scheme is ideally suitable to complement the current FiT and Large Scale Solar 
programmes. The NEM scheme has been widely adopted globally and can further contribute in 
achieving the national RE targets, as well as reducing dependency on imported fossil fuels. The 
energy generation by NEM consumers will be consumed first which implies less energy 
imported from the utility. The more the energy generated from the solar PV system is self-
consumed, the more NEM consumers can save on their electricity bills (by reducing the 
electricity imported from the utility). This is especially relevant for consumers that fall under 
the high electricity tariff block. In many countries, NEM is often used to hedge any future 
fluctuation or increase in electricity tariffs.178 
 
Under the NEM, any excess energy generated will be exported to the utility grid and will be 
paid at the prevailing Displaced Cost as prescribed by the Energy Commission. The priority is 
for self-consumption, however some premises, especially industry or manufacturing companies 
which may not be operating during the weekends, may have excess energy exported to the grid. 
The credit shall be allowed to roll over for a maximum of 24 months and net-off at prevailing 
Displaced Cost. By generating their own clean energy, consumers will contribute to the 
reduction of CO2 emissions, hence reducing the carbon footprint and mitigating climate 
change. 
 
(b) Supplementary regulatory instruments for renewable energy electricity179 
In the context of renewable energy in Malaysia, other than the FIT and Net Energy Metering, 
there remain additional financial supports available for development of renewable energy for 
electricity. 
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(i) Fiscal Incentives 
Projects developed under the FiT mechanism are still eligible for Pioneer Status (PS) or 
Investment Tax Allowance (ITA). These incentives have been provided from 2001 but have 
been enhanced over the years. To apply for these incentives, applications originally needed to 
be submitted to the Malaysia Investment Development Authority (MIDA) by 31 December 
2015. However, these incentives were extended beyond 31 December 2015.180  
 
The Government has expanded the scope of renewable energy to include photovoltaic (PV) 
generated power and has extended the range of fiscal incentives (in the National Budgets for 
2008 and 2009) to promote the adoption of grid-connected building integrated PV systems as 
well as other forms of renewable energy and energy efficiency initiatives. The incentives 
offered can be divided into two main categories. 
 
 
 
 
(1) Incentives for End-Users 
Incentives for End-Users mean that companies generating energy from renewable sources have 
a choice of applying for the following incentives: 181  
 Pioneer Status with income tax exemption 100% of statutory income for 10 years; OR 
 Investment Tax Allowance (ITA) of 100% on qualifying capital expenditure incurred 
within a period of 5 years. This allowance can be off-set against 100% of statutory 
income for each year of assessment; and 
 Import duty and sales tax exemption on equipment used to generate energy from 
renewable sources not produced locally and sales tax exemption on equipment 
purchased from local manufacturers. 
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The term ‘companies’ refers to companies locally incorporated under the Companies Act 1965. 
This type of application is also known as a ‘project’ application. Under the 2011 budget 
announcement this incentive was extended for applications received until 31 December 2015. 
However, these incentives were then extended beyond 31 December 2015. 
 
(2) Incentives for Third Party Distributors 
The 2011 budget extended incentives to grant exemptions on import duty and/or sales tax as 
appropriate, to registered Third Party Distributors (TPDs) as well as manufacturers of the 
relevant products as follows: 
• Import duty and sales tax exemption on solar photovoltaic system equipment for use by 
third parties be given to importers including photovoltaic service providers approved 
by the Energy Commission; and 
• Sales tax exemption on the purchase of solar heating system equipment from local 
manufacturers. 
However, the above incentive expired on 31st December 2012. 
 
(ii) Green Technology Financial Scheme (GTFS) 
In the budget speech for 2010, Dato’ Seri Najib Tun Abdul Razak, the Prime Minister of 
Malaysia announced the establishment of the Green Technology Financing Scheme as an effort 
to improve the supply and utilization of Green Technology. The scheme was designed to benefit 
companies who are producers and users of green technology. 
 
As a sign of their commitment, the Government agreed to bear 2% of the total interest/profit 
rate. In addition, the Government agreed to provide a guarantee of 60% on the financing amount 
via Credit Guarantee Corporation Malaysia Berhad (CGC), with the remaining 40% financing 
risk to be borne by participating financial institutions (PFIs). The Prime Minister also appointed 
GreenTech Malaysia as the conduit for the Green Technology Financing Scheme (GTFS) 
applications. The scheme is expected to provide benefits to more than 140 companies with 
application having been open since 1st January 2010. 
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(iii) Financial Mechanisms under the United Nations Framework Convention for Climate 
Change (UNFCCC) 
The National Steering Committee on Climate Change has established a two-tiered structure for 
Clean Development Mechanism (CDM) implementation in Malaysia:  
 The Ministry of Natural Resources and Environment (NRE) is the CDM Designated 
National Authority (DNA). The DNA is empowered to issue relevant endorsements, host 
country approvals and manage the local regulatory aspects of the CDM. The 
endorsement from the host country DNA is required in order to register a project with 
the United Nations Framework Convention for Climate Change (UNFCCC) CDM 
Executive Board.  
 The National Committee on CDM (NCCDM) was set up in May 2002 and includes 
members of the government sector and non-governmental organizations (NGO).182 The 
NCCDM is responsible for reviewing and evaluating CDM project proposals as 
requested by the DNA and assists the DNA in other CDM policy issues for which they 
seek advice.  
 
In Malaysia, approximately 70% of the registered CDM projects are related to RE. Since 2002, 
the number of energy projects has grown, reaching peaks in 2008 and 2012. As a result 
Malaysia’s greenhouse gas emissions have been reduced mainly through avoided methane 
emissions and the replacement of fossil fuels. This is evidenced by a growing number of 
biomass and biogas projects. 
 
Nationally Appropriate Mitigation Actions (NAMAs) are a policy instrument launched 
under the UNFCC process, which provide a mechanism for finance, technology and capacity 
building transfer from developed to developing countries to support the scaling-up of climate 
change mitigation efforts.183  
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As of December 2013, Malaysia has not communicated any nationally appropriate mitigation 
actions (NAMAs) to the UNFCC,184 nor has it registered any NAMAs at the NAMA registry.185 
Malaysia’s economy is involved in two major NAMAs initiatives:  
 
1. The Mitigation Action Implementation Network (MAIN) initiative via the Center for Clean 
Air Policy (CCAP)  
2. The Low Emission Capacity Building (LECB) Programme with the United Nations 
Development Programme (UNDP)186 
 
 
The NAMA Facility187 was set up by the German Federal Ministry for the Environment, Nature 
Conservation, Building and Nuclear Safety Environmental Ministry (BMUB) and the United 
Kingdom Department for Energy and Climate Change (DECC). Its aim is to facilitate the 
implementation of NAMAs by addressing the funding gap in international climate finance. The 
NAMA Facility gives priority to ambitious activities that have the potential to transform the 
respective sectors and contribute to the goal of achieving a low-carbon development pathway.  
 
After the successful completion of the first call for NAMA Support Projects, additional funds 
of EUR 50 million (approximately USD 68 million) were made available for a second call held 
during 2014. However, unless further funding is made available, the NAMA Facility will only 
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provide participating economies with short-term financial support for sustainable development 
projects. 
 
5 A review of regulatory regimes and approaches for renewable energy governance in Malaysia 
The key components of smart renewable energy regulation in developing countries, which were 
identified in chapter 3, provide the evaluative criteria for assessing the regulatory regimes and 
approaches in Malaysia to facilitate the development of renewable energy sourced electricity.  
 
(a) Commitment to renewable energy 
The National Renewable energy Policy and Action Plan (NREPAP) of Malaysia provides long-
term goals and a holistic approach with the main objective to spearhead the sustainable 
development of renewable energy. The NREPAP seeks to increase generation of renewable 
energy power capacity in Malaysia to 2,080 MW and 4,000 MW by 2030. 
The NREPAP was introduced to enhance the utilization of national renewable energy resources 
in order to contribute towards national electricity supply security and sustainable socio-
economic development. NREPAP is a convergence of actions pushing the initiatives of the 
energy, industry, environment, green technology and information dissemination policies. The 
specific actions needed to provide the most effective results should take on either one of both 
of the following: direct action to create or establish the necessary institutional arrangements, 
and supporting measures to encourage and nurture the growth and development of renewable 
energy businesses.188 NREPAP has five objectives that embody elements of energy, industry 
and environmental policies;189 
 To increase renewable energy contribution in the national power generation mix; 
 To facilitate the growth of the renewable energy industry; 
 To ensure reasonable renewable energy generation costs; 
 To conserve the environment for future generations; and  
 To enhance awareness on the role and importance of renewable energy. 
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However, NREPAP is a policy document that is not based upon a law and therefore its goals 
and targets for renewable energy development are not legally binding. Malaysia enacted the 
Renewable Energy Act 2011 and Sustainable Energy Development Authority (SEDA) Act 2011 
to provide legal basis for renewable energy strategies. However, these acts only stipulate the 
feed-in tariff mechanism and its implementing agency, SEDA, instead of presenting overall 
goals and targets for renewable energy development.190 
 
(b) Encourage private investment 
Under NREPAP, the implement of the Feed-in Tariff (FIT) mechanism has been implemented 
via the enforcement of the Renewable Energy Act 2011. The Renewable Energy Act is critical 
to providing clarity and certainty, and is the fundamental thrust of the renewable energy policy. 
The Renewable Energy Act established a regulatory framework to address the exiting market 
failures and provide clarity of the roles to be played by parties involved in renewable energy 
such as the obligations of the utility and renewable energy developer. 
 
The most important element under the Renewable Energy Act is the Feed-in Tariff (FIT) 
mechanism, which allows electricity produced from renewable energy resources to be sold to 
power utilities at a fixed premium price for a specific duration. The FIT is one of the most 
effective mechanisms to promote renewable energy and has been successfully implemented in 
countries such as Germany, Spain and Italy. The FIT mechanism’s key function is to ensure the 
viability of renewable energy projects and guarantee return on investments to the renewable 
energy players. The Sustainable Energy Development Authority (SEDA) Act 2011 was enacted 
to establish an implementing agency for the FIT. There are four renewable energy resources 
listed under the FIT scheme as follows: biogas, biomass (including municipal solid waste), small 
hydropower, and solar photovoltaic (PV). These four are chosen based on proven technologies 
and technical potential under the local environment in Malaysia.191 
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The FIT rate for each unit of generated electricity varies according to the source of energy. To 
finance this FIT scheme, the Renewable Energy Fund is created and the money comes from 
the consumers. This is achieved by increasing the current electricity tariff 1% (only applicable 
to consumers with monthly electricity consumptions of more than 300 kWh per month), and 
that amount is pooled into the fund. SEDA imposes a quota for the renewable applications 
mainly to ensure the availability of the fund. The quota varies depending on the technology and 
is set for a fixed amount every 6 months for a period of three years. 
 
The Net Energy Metering (NEM) scheme complemented the current Feed-in Tariff (FiT) 
mechanism to encourage the deployment of Renewable Energy (RE) as meted out in Malaysia’s 
Eleventh Plan (RMK-11). The NEM is a mechanism where an eligible consumer installs a solar 
photovoltaic (PV) system primarily for their own use, with the excess energy to be exported to 
the grid. The excess energy will receive credit in Ringgit Malaysia to be used in offsetting part 
of the electricity bill provided by the Distribution Licensee, such as Tenaga Nasional Bhd 
(TNB), Sabah Electricity Sdn Bhd (SESB).  This method is applicable to the electricity 
consumer during the stipulated billing period.192  
 
In terms of the manufacturing sector, Malaysia has been successful in attracting foreign direct 
investments in the Renewable Energy sector, solar PV in particular. The existing foreign direct 
investment (FDI) policy that encourages the setting up of a highly skilled related services sector 
in renewable energy will be continued with a new model where the attraction to invest would 
be based around the readily available facilities and infrastructure, as well as the local value 
chain. More local SMEs are involved in this sector. The point of these policies is to encourage 
the adoption of distributed solar on residential premises, taking advantage of existing surfaces 
to generate the energy where it is needed, and to reduce the total electric load during peak hours 
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of the day. Along with increased efficiency and conservation, roof-top solar generation can 
reduce the need to build new large power plants even as the population grows.193 
 
Other innovative economic instruments must be introduced and implemented including the 
following:  
a) Creation of a long-term low interest financing for RE projects: The banking sector must be 
educated on the viability of RE projects with a FIT so that long term loans with reasonable 
interest rates can be made available to RE developers.  
b) Continuation of existing and the introduction of new Fiscal Incentives for renewable energy  
 
Certain existing Fiscal incentives for renewable energy which were offered before the 
enforcement of the Renewable Energy Act 2011, ended in 2010, but the following incentives 
still continued until 2015 including:  pioneer status, investment tax allowance, import duty for 
imported machinery, equipment, materials, spare parts and consumables, sales tax exemption 
for locally purchased machinery, equipment, materials, spare parts and consumables. New 
fiscal incentives will be proposed to the Finance Ministry to further promote the use of 
renewable energy. 
  
(c) Cost-effectiveness 
The feed-in tariff system is financed by electricity consumers themselves. An additional 1% of 
the total cost is charged only to customers whose monthly electric bill is more than 77 Ringgit 
Malaysia in order to contribute to the Renewable Energy Fund. Thus, the additional cost will 
not burden the poor. Heavy consumers of electricity contribute more to the Renewable Energy 
Fund. It is essentially a polluter pays concept whereby those who pollute the most, pay the most 
to the Renewable Energy Fund. This is a preferred mechanism as it encourages electricity 
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consumers to make conscious efforts to adopt energy efficient measures/lifestyle to reduce their 
electricity consumption.194 
 
(d) Encourage innovation 
The government recognizes that research and development is one of the most important areas 
that must be emphasized to reduce the cost of renewable energy power generation in the future. 
A new Renewable Energy Policy and Action Plan indicated a number of strategic thrusts to 
enhance research and development in renewable energy sector. Among the actions that have 
been identified by the government to enhance renewable energy research and development is 
the development of an renewable energy Research & Development Action Plan to reduce the 
cost of renewable energy technology and promote wider application, enhancement of 
coordination and cooperation between the government and the private sector on renewable 
energy efforts in technology and economic research. The aim is also to establish strong linkages 
between local and international research institutes in renewable energy.195 
 
The government also recognizes certain spin-off benefits in researching and developing its own 
RE technologies, such as an increase in the local production of related equipment, like boilers, 
solar panels, and water heaters, an increase in the construction, operation, and maintenance of 
biomass power plants, and an increase in fuel-handling services, including collection, 
treatment, transportation, storage, and logistical services. There has also been an increased 
creation of related businesses, such as trading companies for RE resources.196 
 
(e) Good governance in regulation 
In order to benefit from the FIT scheme, an application to become a feed-in approval (FiA) 
holder must be submitted and granted by SEDA Malaysia. The step-by-step process in applying 
to become an FiA holder can be done manually or online via SEDA’s official website. The 
online application system, known as the e-FIT online system is used widely as compared to the 
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manual application. Due to the quota system, SEDA instigated the e-FIT online system in order 
to minimize human intervention in the application process. By doing this, it ensures a fair and 
transparent practice, which is a crucial ingredient in maintaining SEDA’s integrity.197 
 
While the renewable energy industry in Malaysia is fairly new, the economy has achieved a lot 
of progress within the short time-span since the establishment of the two renewable energy acts. 
Some issues still exist that can be easily rectified, including limited local expertise in renewable 
energy technologies, slow approval process at the state-level (especially for environmental 
assessments), and limited structures for monitoring the results of renewable energy policy 
implementation. It is recommended that the authorities continue to develop human capital, 
improve information sharing and increase public awareness raising activities. Human capital 
development is essential in order to grow a strong workforce in Malaysia that is capable of 
successfully developing, implementing and maintaining renewable energy projects. 
Information sharing and public awareness will ensure strong public support for renewable 
energy, which will translate to the successful and smooth implementation of renewable energy 
policies.  
 
Moreover, state-level approval processes for RE projects should be reviewed and where 
necessary, standardized or even streamlined. RE developer feedback and statistics from 
authorities indicate that there are many delays occurring during the project development stage 
that are related to state-level approvals. Reviewing these procedures to identify overlaps, 
inconsistencies or repetitions and other areas of weaknesses and then improving through 
standardization across different departments or streamlining the process would likely 
accelerate project completion time. It should be noted that streamlining should not mean 
compromising or relaxing regulations, particularly regulations on the environment. This also 
applies for technical approvals for access to the power grid system by the electricity utilities 
involved with the FIT mechanism.  
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Further, there should be a feedback mechanism to monitor the achievements of RE policy and 
other action plans in terms of actual performance of RE facilities installed and other indicators, 
such as jobs created, CO2 savings and others. This will enable Malaysia to monitor the gap 
between target and achievements and modify their policy actions accordingly. It would be wise 
to involve local universities and research institutes to organize and analyse the information 
collected from renewable energy installations and identify potential areas of improvement 
based on concrete data. These findings can be used to support investment decisions in the future 
as well as build local capacity for renewable energy research and development. 
 
(f) Comprehensive package of regulation 
Smart renewable energy regulation needs to take into account the broader context renewables 
operate in. Further, smart renewable energy regulation needs to concern regulatory mixes 
incorporating a broader range of instruments and institutions to maximise opportunities for 
win/win outcomes 
 
 
(i) Concerning the broader context of renewables electricity 
While the RE industry in Malaysia is fairly new, the economy has achieved a lot of progress 
within the short time-span since the establishment of the two renewable energy acts. Some 
issues still exist that can be easily rectified:198  
 Limited local expertise in renewable energy technologies  
 Slow approval process at state-level, especially for environmental assessments 
 Limited structure for monitoring the results of renewable energy policy implementation  
 
(1) Limited local expertise in renewable energy technologies 
Human capital development is essential in order to grow a strong workforce in Malaysia that 
is capable of successfully developing, implementing and maintaining RE projects. Information 
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sharing and public awareness will enhance strong public support for RE, that would translate 
to the successful and smooth implementation of RE policies. 
 
(2) Slow approval process at state-level, especially for environmental assessments 
RE developer feedback and statistics from authorities indicate that there are many delays 
occurring during the project development stage that are related to state-level approvals. 
Reviewing these procedures to identify overlaps, inconsistencies or repetitions and other areas 
of weaknesses and then improving through standardization across different departments or 
streamlining the process would likely accelerate project completion time. It should be noted 
that streamlining does not mean compromising or relaxing regulations, particularly regulations 
on the environment.  
 
This also applies for technical approvals for access to power grid system by the electricity 
utilities involved with the FIT mechanism. 
 
(3) Limited structure for monitoring the results of renewable energy policy implementation  
This will enable Malaysia to monitor the gap between target and achievements and modify 
their policy actions accordingly. 
 
 
(ii) Regulatory mix approaches 
Regulatory regimes and approaches in Malaysia provide combining a variety of instrumental 
and institutional arrangements. In term of instrument mixes, Malaysia has the feed-in tariff 
(FIT), the key instrument to promote renewable energy in Malaysia, implemented via the 
enforcement of the Renewable Energy Act 2011. The FIT mechanism allows electricity that is 
produced from indigenous renewable energy resources to be sold to power utilities at a fixed 
premium price and for 21 years duration. This is supported by net metering programme for 
solar power, Fiscal Incentives, Green Technology Financial Scheme (GTFS) and Financial 
Mechanisms under the United Nations Framework Convention for Climate Change (UNFCCC). 
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In term of institutional arrangement, the Economic Planning Unit (EPU) in the Prime Minister’s 
Office is responsible for setting the overall direction for national energy policies. However, 
unlike other APEC ASEAN199 economies, the implementation of energy policy in Malaysia is 
not centralized under the energy ministry. Instead, specific ministries and/or government 
agencies are then given the mandate for implementing different aspects of the energy 
policies.200 This fact leads to concern that there may be potential difficulties in prioritizing 
renewable energy in national energy policies. 
 
The Ministry of Energy, Green Technology and Water (KeTTHA) is responsible for overseeing 
renewable energy policy implementation for the power generation sector via two statutory 
authorities; the Sustainable Energy Development Authority (SEDA) and the Energy 
Commission (EC). SEDA was established to administer and manage the Renewable Energy 
Fund and implement the feed-in tariff mechanism. EC regulate the electricity supply and piped 
gas supply industries as the electricity supply regulator. Both agencies play a role in promoting 
renewable energy development, but when it comes to monitoring and regulations, there is a 
clear boundary as to the jurisdiction of each statutory agency.201 In any case, SEDA and EC are 
under the purview of ministry, KeTTHA, which can coordinate all activities to ensure smooth 
implementation. 
 
Somewhat related to this issue, renewable energy stakeholders in Malaysia appears to be less 
organized compared with other APEC ASEAN countries. With the exception of solar 
photovoltaic (PV) industry, there seems to be no associations of stakeholders for other 
renewable energy resources to represent their collective views and interests.202 
 
(g) The upcoming challenges 
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The success of the National Renewable Energy Policy goal would be progressed if the 
following recommendations are implemented: 
 The process of determining a reasonable tariff is most important for successful FIT 
management. 
 The Renewable energy fund should cover the cost of the FIT mechanism without the 
need for a Government budget (apart from the start-up budget). 
 The source of the renewable energy fund ought to be derived from electricity 
consumers at a nominal percentage 
 The establishment of a dedicated implementation agency 
 
D Lessons Learn from Experiences in Germany and Malaysia 
Although the energy regulation are very similar for most of the countries such as reducing 
GHG emissions, relieving dependence on imported fossil fuels, creating fuel diversity, 
reducing price risk, the policy measures are chosen based on national context which is shaped 
by topographical, socio-cultural and economic conditions.203 Energy regulation is meant to 
address issues of energy developments including energy production, transformation, 
exploration, distribution and consumption. Renewable energy regulation facilitates the 
adoption of RE by dealing with various barriers and challenging issues such as technological 
barriers, market failures, societal challenges, negative perceptions, higher transaction costs, 
competitors etc. 
 
Germany stands out as one of the most successful countries in the world in term of the 
development of renewable energy, with one of the highest per capita installations. Germany is 
a very successful country for using renewable energy sources in terms of cumulative 
generation, per capital installed capacity, and current dissemination rates. Their effective 
energy policy was the main driver for these achievements in Germany because 88% of 
renewable energy investment in power generation installation in 2011 was channeled through 
Renewable Energy Sources Act (EEG). A range of policy measures have been put in place and 
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implemented to promote the use of renewable energy in Germany. These includes feed-in tariff 
laws, quota obligations, incentives, tax rebates, emission trading.204  
 
The main success factors in Germany with regard to RE are summarized as follows. The most 
important factor was appropriate and dynamic FIT mechanism. The German renewable energy 
program recognised that renewable energy diffusion is a dynamic process that cannot succeed 
by sticking to a rigid model. Thus, the FiT features of Germany have undergone continuous 
adjustments depending on the ever changing needs and evolving challenges. German renewable 
energy policy ensures minimizing transaction costs by simplifying legal, technical, and 
financial processes. This country also provides for improvement of transmission and 
distribution systems to accept power from renewable energy sources by having a very low, or 
zero, refusal rate. Most importantly, the German FiT mechanism provided that the FiT rates are 
negotiated to a level that yields marginal profits at current investment prices. 
 
Malaysia, a South East Asian country, on the other hand, has long been emphasizing the need 
to increase renewable energy use to mitigate the issues of energy security, energy efficiency 
and environmental impact and to meet the rising energy demands. Malaysia has also initiated 
several policies and programs to promote renewable energy applications. The main goals of 
Malaysia’s renewable energy policies were to encourage communities and individuals to adopt 
renewable energy as alternative sources of energy. Malaysia enacted their FIT instrument 
through National Renewable Energy Act 2011 to encourage renewable based power generation. 
This mechanism enabled the entity or individuals to sell renewable based electricity (up to 30 
MW) to power distribution companies at a fixed premium prices for a certain period of time. 
According to this policy, 1% of the electricity tariffs are imposed upon the consumers and 
managed in a fund to support renewable energy based generation. The FIT rates differ for 
various renewable source types and technologies.  
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The FIT scheme in Malaysia has proven an effective tool in accelerating renewable penetration 
in the country. After one year of its implementation, significant installations of renewable 
technology have been recorded. The FIT scheme has attracted a significant amount of 
investment from local and foreign investors, also creating new job opportunities for 
Malaysians.  
 
The comparative review on the regulatory regimes and approaches for renewables power 
between Germany and Malaysia can be seen in detail on Table 4.5 
 
Table 4.5: The comparative review on the regulatory regimes and approaches for renewables power 
between Germany and Malaysia 
Key principles of smart 
renewable energy 
regulation 
Regulatory regimes and 
approaches for renewables power 
in Germany 
Regulatory regimes and 
approaches for renewables power 
in Malaysia 
1. Commitment to  
renewable energy 
 The Energy Concept with 
Energiewende (Energy 
Transformation) has announced 
ambitious targets and plans to 
achieve. 
 A solid policy framework in 
Germany provides favourable 
policy features for renewable 
energy developers, including 
flexible policy design, long-term 
and ambitious policy 
commitments. 
 The National Renewable energy 
Policy and Action Plan 
(NREPAP) of Malaysia provides 
long-term goals and a holistic 
approach with the main 
objective to spearhead the 
sustainable development of 
renewable energy. 
 NREPAP is a policy document 
which is not based upon a law 
and therefore its goals and 
targets for renewable energy 
development are not legally 
binding. 
2. Leverage private 
investment 
 Priority access for renewable 
energy (RE) to the power grid. 
 Priority transmission and 
distribution. 
 Access to the grid must be 
guaranteed – utility companies 
are legally obliged to accept all 
electricity generated by private 
renewable energy producers. 
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 Feed-in tariff (2000-2016) 
 Fixed price for every 
kilowatt hour produced for 
20 years for many 
technologies. 
 Tariffs are set technology-
specific and specific with 
regard to further provisions 
(such as site, system 
services, etc.). 
 Reduction of the tariffs as a 
result of technical and 
market development. 
 Competitive Auction (2017) 
 remuneration is to be 
determined via competitive 
auctions 
 Equalisation of additional costs 
for electricity from renewable 
energy between all grid 
operators and electricity 
suppliers. 
 Independence from public 
budget. 
 Regular monitoring and 
evaluation process, 
comprehensive accompanying 
research and analysis. 
 Local approval procedures must 
be stream lined and clear. 
 FIT rates must be high enough to 
produce a “Return on 
Investment, ROI” plus 
reasonable profit (not excessive) 
to act as an incentive. 
 FIT rates will be fixed for a 
specific period to ensure 
certainty and provide businesses 
with a clear investment 
environment. 
 Provide adequate "degression" 
for the FIT rates to promote cost 
reduction to achieve “grid parity” 
 Ensure adequate fund is created 
to pay for the FIT rates 
(incremental cost) and guarantee 
the payment for the whole FIT 
contract period. 
 Ensure implementation by a 
competent agency in a 
professional manner that 
includes constant monitoring, 
progress reporting and 
transparency. 
 
3. Cost-effective The EEG tariff system is based on 
the shared burden principle and is 
in no way based on state subsidies. 
The respective grid system 
operators or utility companies pay 
a fee for the electricity that is fed 
The additional cost of introducing 
renewable energy will be 
transferred to consumers, but low-
income consumers will be 
excluded. The limit set to protect 
the low-income consumer is the 
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into the grid. The costs are then 
apportioned to all grid system 
operators and then further charged 
to the electricity customers. 
total monthly electricity billing of 
77 RM (Ringgit Malaysia) (below 
200 kWh / month). Consumers who 
use less than this limit will not be 
charged with the additional cost. 
4. Innovation incentives The extremely innovation-friendly 
environment for many parts of the 
energy transition in Germany was 
triggered by at least five 
mechanisms:  
 The major and increasing 
government expenditure in 
different programme;  
 The strong industrial innovation 
efforts and expenditures 
motivated by the highly visible 
and robust market opportunities;  
 The need for a wide range of 
innovation arising from practical 
challenges of large-scale 
practical implementations;  
 The largely decentralised 
structure of German society and 
the economy which offers a wide 
range of interfaces and 
opportunities to start innovative 
activities and;  
 The public and political 
consensus on general pathway 
decisions in favour of the 
Energiewende 
The government also recognizes 
certain spin-offs in researching and 
developing its own RE 
technologies, such as an increase 
in local production of related 
equipment, such as boilers, solar 
panels, and water heaters 
5. Good governance in 
regulation 
 Multi-level acceptance towards 
renewable energy has played a 
 The online application system, 
known as the e-FiT online 
system is used widely as 
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primary role in renewable 
energy deployment. 
 the government has always had a 
strong focus on transparency and 
participation within the decision-
making process. 
 The move towards more 
decentralized forms of energy 
production has also contributed 
immensely to the growth in 
renewable energy 
compared to the manual 
application.  
 Due to the quota system, SEDA 
instigated the e-FIT online 
system in order to minimize 
human intervention in the 
application process. By doing 
this, it ensures a fair and 
transparent practice which is a 
crucial ingredient in maintaining 
SEDA’s integrity. 
6. Comprehensive 
package of regulation 
 The Renewable Energy Source 
Act 2017 helps to better align the 
expansion of renewable energy 
and the expansion of the grid.  
 Regulatory regimes and 
approaches in Germany provide 
combining a variety of 
instrumental and institutional 
arrangements 
 
 
E Conclusion 
The intention of this chapter was to address the role of regulatory regimes and approaches 
reflected in renewably sourced electricity from the comparative experiences of developed and 
developing countries, particularly Germany and Malaysia. This chapter has examined the legal 
framework and focused on the regulatory regimes and approaches that have been used to 
facilitate the development of renewable energy for electricity in Germany and Malaysia. It 
looked a what Germany and Malaysia have already done to deploy renewable energy sources 
for electricity, and how they can be supported in scaling up such efforts. This offers valuable 
insights and lessons on how renewable energy policy instruments are designed and applied at 
the national level. The lessons and recommendations from their experiences could help 
maximize the effectiveness of deployment of renewable energy for electricity for Thailand. 
205 
 
This will support the development of future smart renewable energy regulation that is effective 
to promote renewable energy and governance for sustainable development in Thailand. 
 
In the next chapter, this thesis will focus on an examination of the renewable energy regulatory 
regimes and approaches as part of smart renewable energy regulation, in particular for solar 
energy for electricity in Thailand. Then it will evaluate the existing legal and regulatory 
frameworks in Thailand to facilitate the development of the renewable energy sourced 
electricity for sustainable development. 
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       CHAPTER V LEGAL AND REGULATORY FRAMEWORKS FOR SOLAR ENERGY 
ELECTRICITY IN THAILAND 
 
A Introduction 
In the previous chapter, the practices and progress in designing and implementing regulatory 
approaches and regulatory instruments to facilitate renewable energy sources for electricity 
were examined for a developed country (Germany) and developing country (Malaysia). The 
lesson learned from the practices in Germany and Malaysia offer useful points of comparison 
and recommendation to the Thailand regulatory regimes and regulatory approaches. The current 
chapter aims to address the research question: ‘to what extent do the existing legal and 
regulatory frameworks in Thailand facilitate the development of renewable energy sourced 
electricity for sustainable development in the particular context of the solar energy sector in 
Thailand?’ This chapter starts with revealing the contextual background and evolving legal 
framework for the development of solar sources for electricity in Thailand. The key, and 
supplementary regulatory instruments, to support solar sourced electricity are reviewed and 
examined with the roles of key parties in the solar energy for the electricity industry and their 
interaction through renewable energy regulation. The main focus of this chapter is whether 
these regulatory frameworks work effectively to increase the share of renewables in total 
electricity consumption in line with a country’s development objectives. 
 
B Contextual background and characteristic of solar energy for electricity in Thailand 
Thailand is the second-largest economy and the fourth-largest country by population in 
Southeast Asia. It was a founding member of the Association of Southeast Asian Nations 
(ASEAN). Due to its relatively advanced development status and its strategic geopolitical 
position,1 Thailand plays a major role in promoting regional co-operation and integration in 
ASEAN and beyond.2 
Thailand’s economic success story has resulted in a steady and steep increase in its energy 
consumption and, as a consequence, a rising dependency on imported fuels and the associated 
                                                          
1 Thailand located at the centre of the Indochina peninsular, bordered by Myanmar and Lao PDR to the north, Cambodia to 
the east, and Malaysia to the south, the Gulf of Thailand to the east, and the Andaman Sea to the west . 
2 Asian Development Bank, ‘Thailand and ADB: In the spotlight’ (2016) <http://www.adb.org/countries/thailand/main> 
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exposure to international commodity prices.3 In 2015, the country’s energy consumption was 
equivalent to 1,420 thousand barrels of oil per day. This reflects a 4.0% increase compared with 
Thailand's economic growth which was 2.8%. The ministry of Energy forecasts that the demand 
in 2021 will be 99,838 kilotonne of oil equivalent (ktoe), a 30% increase on the present level.4 
Thailand is heavily dependent on fossil fuels with petroleum products making up the 54% share 
of final energy consumption.5 It has limited energy resources of its own but a rapidly growing 
demand, namely a 6% average growth of overall energy consumption and 9% per year of 
electricity consumption over the past 25 years.   
 
The specific demand for electricity in Thailand is increasing in general. Annual peaks in 
demand are seasonal, historically occurring from March to May. However, this is changing as 
weather conditions change, possibly as a result of climate change. In 2015, peak demand 
occurred in June, reaching 27 gigawatts. Thailand’s total installed electricity generating 
capacity in 2015 was 38,815 megawatts (MW).6 The current installed electricity generating 
capacity is distributed between the Electricity Generating Authority of Thailand (EGAT) (40%), 
Independent Power Producers (IPPs)7 (38%) and Small Power Producers (SPPs)8  (13%). A further 
9% is imported from neighbouring countries.  
 
Power generation in Thailand is predominately derived from fossil fuels, mainly natural gas. In 
2015, the total electricity production in the country was 192,189 gigawatts-hours (GWh). This 
level of production depended mostly on natural gas (67%) of which the majority comes from 
Thailand’s own reserves and a small percentage is protected. The remaining power generation 
                                                          
3 International Energy Agency, Thailand Electricity Security Assessment 2016 (International Energy Agency, 2016) 17. 
4 See, eg., Twarath Sutabutr, 'Alternative energy development plan: AEDP 2012-2021' (2012) 7(1) International journal of 
renewable energy 1; Lorenz and Partner, ‘Renewable Energy in Thailand’ (Lorenz and Partner, Newletter No.210, April 
2016, 2) 
5 Energy Plan and Policy Office (EPPO), ‘Energy Situation in year 2015 and trend in year 2016’  
<http://www.eppo.go.th/index.php/en/energy-information-services/energy-situation/energy-situation-in-year-2015-and-trend-in-
year-2016> 
6 Ibid. 
7 The private power producer who has the capacity installation more than 90 MW 
8 The small private power producer who has the capacity installation between 10 to 90 MW 
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is predominantly from coal (8.3%), lignite (18%), hydropower (2%), fuel oil and diesel (0.5%). 
Renewable sources made up 5%, and imports a further 8%9 of generation. The installed capacity 
of renewable energy was 9,985 MW10 The production of electricity by renewable energy 
increased 10.4% compared to previous years. This is because of the promotion of renewable 
energy within electricity generation by the Ministry of Energy. 
 
As the economy grows, more energy is required. This has critically affected the global 
environment and energy security. Countries can no longer only rely on fossil fuels as has 
previously been the case. They must now breakthrough into new alternative energy sources to 
facilitate a green transformation. The current energy situation in Thailand, specifically the 
country’s reliance on imported fossil fuels, presents Thailand with challenges regarding the 
security of its energy supply and the sustainability of its energy system. These reasons are 
causing Thailand to turn more attention towards renewable energy sources to drive the green 
economy. In an attempt to minimise these problems, the Government of Thailand has developed 
a number of plans in order to diversify their power sector. The national energy policy has the 
underlying objective of an ‘Energy Sufficiency Society’ and ‘Green Growth’.11 The Alternative 
Energy Development Plan (AEDP) sets the renewable energy target, aiming that around 20% 
(19,635 MW) of the Thai electricity mix by 2036 should come from renewable energy sources.12 
 
1 Significance of solar energy for electricity in Thailand 
Thailand leads Southeast Asia in solar power development, not only in capacity growth but 
also the availability of a capable workforce in the solar sector.13 As of December 2014, the grid-
connected solar power capacity reached 1354 MW. Approximately 99% of this capacity comes 
from utility-scale installations whose size is greater than 1 MW. 
                                                          
9 Energy Plan and Policy Office (EPPO), above n 5. 
10 Energy Policy and Planning Office (EPPO), ‘Energy Statistics: Electricity’ <http://www.eppo.go.th/index.php/en/en-
energystatistics/electricity-statistic?orders[publishUp]=publishUp&issearch=1#&Itemid=855> 
11 Asian Development Bank, Renewable Energy Developments and Potential in the Greater Mekong Subregion (Asian 
Development Bank, 2015) 73. 
12 Department of Alternative Energy Development and Efficiency (DEDE), Alternative Energy Deveopment Plan (AEDP 
2015-2036) (1 October 2015) <www.dede.go.th/download/files/AEDP2015_Final_version.pdf> 
13 Tongsopit et al, above n 13, 447-457 
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Thailand is the second largest economy in Southeast Asia with a population of 68 million 
people. With an installed power-generating capacity of 2,768 MW in January 2016, Thailand is 
the largest producer of solar energy in Southeast Asia. Around 82 percent of the Thai population 
is connected to the electricity grid and transmission losses are significantly lower than in other 
Southeast Asian countries. The country’s high solar potential and supportive policy are 
providing interesting business opportunities in this sector.  
 
Thailand has high potential to source renewable energy resources due in part to the abundance 
of agricultural products. Thailand is rich in agricultural waste and the by-products from 
processed food industry. These products can be used for energy purposes such as biomass, 
biogas, biodiesel, and ethanol. The majority of renewable energy in Thailand comes from 
biomass, including agricultural waste (bagasse, rice husks, wood chips, biogas). Located 
geographically close proximity to the equator with a tropical climate, Thailand has strong 
potential for solar energy and, in some areas, for wind energy. In terms of renewable energy 
technologies that have currently been implemented, biomass contributes the largest share, (55%) 
followed by solar photovoltaic (29%).14 
 
Among alternative energy sources, solar energy is free and abundant while other energy 
sources have some important limitations slowing their implementation in Thailand. Thailand is 
located close to the equator and receives sunlight throughout the year. This means that Thailand 
has great solar potential, especially in the middle and north-eastern part of the country, which 
benefits from strong year-round solar radiation levels. Solar capacity in Thailand has grown 
from 2 MW in 2010 to 2,768 MW in January 2016, which is higher than all other ASEAN 
countries combined.15 Thailand has strong solar irradiation and resource potential. Its Global 
Horizontal Irradiation (GHI) ranges between 1,500 and 2,000 kWh/m2 per year, and more than 
70% of the country has a GHI level of at least 1,700 kWh/m2. Direct Normal Irradiation (DNI) 
                                                          
14 Energy Plan and Policy Office (EPPO), above n 5. 
15 The Netherlands Embassy, Solar Power in Thailand (15 October 2016) 
<http://thailand.nlembassy.org/binaries/content/assets/postenweb/t/thailand/embassy-of-the-kingdom-of-the-netherlands-in-
bangkok/import/factsheet-solar-power-in-thailand.pdf> 
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is also high with most of the country having DNI levels of 1,100–1,450 kWh/m2 per year.16 
Compared to radiation levels in other countries, Thailand has more potential than many other 
countries in the region and only slightly lags behind the United States and Australia.17 
 
A review of the solar energy situation today shows that energy generation from solar has been 
successfully implemented in many countries. In the last decade, solar energy has become an 
attractive electricity generation option in Thailand because of a projected natural gas supply 
depletion as well as a government subsidy program supporting solar energy investment.18The  
potential for developing solar energy as an alternative energy resource in Thailand is feasibly 
high in comparison with some other countries .Countries in E urope, for instance, have the 
lowest potential .In response the government of Thailand has assigned the Department of 
Alternative Energy Development and Efficiency  )DEDE (to evaluate, monitor, encourage, and 
 19.support residents and private firms in the use of solar energy 
2 Current status of solar sourced electricity in Thailand 
There are two forms of technologies available to produce solar powered electricity. These are 
solar PV and solar thermal. Thailand started its solar grid connection with the first solar thermal 
plan project of ASEAN. The TS1 project of 5MW is located in the Kanchanaburi province. 
However, at present, it is solar PV that plays a major role in Thailand’s renewable energy sector. 
Thailand has a history of PV applications since the 1980s. Initially PV modules provided 
electricity for the telecommunication equipment of mobile medical clinics and were used to 
electrify rural schools, community centres, military bases, national forests, and royal 
development project appliances.20 The PV units were subsidized by two government agencies 
supporting rural areas and development, namely the Department of Energy Development and 
                                                          
16 Asian Development Bank, Renewable Energy Developments and Potential in the Greater Mekong Subregion (Asian 
Development Bank, 2015) 78. 
17 Ibid, XVI. 
18 Chaianong, Aksornchan and Chanathip Pharino, 'Outlook and challenges for promoting solar photovoltaic rooftops in 
Thailand' (2015) 48 Renewable and Sustainable Energy Reviews 356-372. 
19 Chimres, Nares and Somchai Wongwises, 'Critical review of the current status of solar energy in Thailand' (2016) 58 
Renewable and Sustainable Energy Reviews 198-207. 
20 See eg, Department of Alternative Energy Development and Efficiency, Thailand: PV status report 2014-2015 (Department 
of Alternative Energy Development and Efficiency, Ministry of Energy, Thailand, 2016) 20. 
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Promotion and the Public Works Department.21 In the mid-2000s the Provincial Electricity 
Authority (PEA) introduced about 203,000 PV stand-alone solar home systems (SHS) free of 
charge to rural villagers. These SHS broke down after only a few years due to inverter quality 
and battery life, and soon fell into disuse. Applications of PV for the supply of electricity to 
rural schools were funded by the Ministry of Education, the Department of Alternative Energy 
Development and Efficiency (DEDE) and the Communication Authority of Thailand (CAT).22 
 
Currently, Photovoltaic (PV) is one of the fastest growing renewable energy technologies. This 
technology offers Thailand extreme potential. The Thai government has introduced various 
incentive measures to promote PV. In particular, Feed-In-Tariffs (FIT) have been considered to 
successfully meet the target set since 2007. In 2015, the National Energy Policy Council (NEPC) 
resolutions ratified the Alternative Energy Development Plan (AEDP 2015) to establish an 
ambitious renewable energy target of 6,000 MW for solar PV.23  
 
Since the introduction of a Feed-in premium (Adder program) in 2007,24 the PV situation has 
changed dramatically. In 2011 and 2012, the cumulative capacity was 242 MW and 387 MW, 
respectively. The solar power plants, or solar farms, have become the main types of PV 
installation in Thailand. Electricity production from solar PV has expanded over the last few 
years, starting in 2006 and reaching 1,080 GWh in 2013. By the end of December 2013, the 
installed capacity of PV power plants was 794 MW and the cumulative capacity both PV grid 
and off-grid was 823 MW.25 In 2015, grid-connected PV had a capacity of about 1.42 GW, of 
which 121 MW had been connected in that year.26 
 
                                                          
21 See Department of Alternative Energy Development and Efficiency, Thailand: PV status report 2012-2013 (Department of 
Alternative Energy Development and Efficiency, Ministry of Energy, Thailand, 2014) 9. 
22 Department of Alternative Energy Development and Efficiency, above n 20, 9. 
23 National Energy Policy Council Resolutions 1/2014 on 15 August 2014 (in Thai) < http://www.eppo.go.th/nepc/kpc/kpc-
NCPO-1.html> 
24 The feed-in premium tariffs program to ensure guaranteed purchases and attractive tariff rates to eligible grid-connected 
renewable power projects. This program promotes the buy-back of renewable energy from small-scale producers. 
25 Department of Alternative Energy Development and Efficiency, above n 21, 10. 
26 IEA PVPS, 2015 Snapshots of global PV markets, Report IEA PVPS T1-29:2016, ISBN 978-3-906042-42-8. 
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3 Key drivers and barriers for solar energy for electricity deployment in Thailand 
With respect to Thailand’s overall electricity supply, the country continues to increase its 
reliance on natural gas. Natural gas now comprises more than 70% of its power generation. 
Additionally, Thailand will import more than 50% of its natural gas to meet the demand by 
2020. Energy security remains a major concern, while serious environmental impacts from 
fossil fuel combustion continue to be felt across economic sectors. Solar PV is viewed as a 
clean option and an empowering tool to reduce Thailand’s reliance on fossil fuels that also 
enables more consumers to participate in electricity generation27. Promoting energy security 
through a decreased reliance on imported natural gas and decentralizing the electric grid, pose 
both challenges and opportunities for market growth.28 Coupled with the rapid decline in the 
cost of solar technology, especially solar photovoltaic technology, during the past five years 
presents a new possibility for the role of solar electricity in Thailand’s energy sector. 
 
The need for enacting policies, law and regulation to support renewable energy is often 
attributed to the variety of barriers or conditions that prevent investments from occurring. In 
the case of solar energy for electricity the main barriers to the development and deployment of 
solar energy are economic, institutional and regulatory barriers as well as technical limitations.  
 
(a) Economic barriers 
The high upfront costs of solar power remain one of the most significant ranked of all economic 
barriers. This is especially true for small scale rooftop systems when potential buyers may not 
be able to afford the upfront costs. However, the International Energy Agency (IEA) has forecast 
a trend of declining PV module costs. It is expected to fall 50% in the next 20 years to $0.3-0.4 
(real value) per watt-peak by 2035.29 In general, PV module costs decline 20% (23-24% for thin 
                                                          
27 Energy Research Institute, ‘Scaling Up Solar PV: A Roadmap for Thailand’ (Energy Research Institute, Chulalongkorn 
University, 2015, 4-5) 
28 Ibid, 2. 
29 International Energy Agency, ‘Technology Roadmap – Solar Photovoltaic Energy’ (2010) accessed 10 May 2015 
http://www.iea.org/publications/freepublications/publications/pv_roadmap.pdf 
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films and 19-20% for c-Si) for every doubling in cumulative installed capacity.30 This reduction 
in solar PV costs may play a critical role in making solar PV more financially viable in 
Thailand. However, across the world, the largest barriers for solar include the cost of gaining 
permits, the balance-of-system components, and other policy-induced components that augment 
the price per Watt of solar PV. 
 
Innovative financial arrangements including those by Solar City and Solar Mosaic provide 
leasing or crowdsourcing options to support solar PV projects. Since not all sites in urban areas 
are suitable for solar PV, the leasing31 and crowdsourcing32 methods could potentially provide 
ways to make efficient use of rooftop spaces that receive more insolation. People who want 
solar PV power, but lack suitable sites for rooftop PV, can also invest through crowdsourced 
funding schemes. Currently in Thailand however, the market does not exist for leasing or 
crowdsourcing financial investments, preventing investors with little upfront capital from 
being able to participate in solar development. 
 
(b) Institutional and regulatory barriers 
Institutional and regulatory barriers relate to regulatory and policy instruments, building 
industry practices, rating and labelling standards and the role of professional bodies. 
Inconsistent policies are considered a barrier to the use of renewable energy. The large number 
of government organisations involved in developing and regulating renewable energy also 
creates a barrier due to a lack of coordination between various agencies.33 This lack of 
coordination is often blamed for difficulties in obtaining permits and the long lead times 
                                                          
30 International Renewable Energy Agency, Renewable energy technologies: Cost analysis series. Solar Photovoltaics 
(International Renewable Energy Agency, June 2012, 34) 
<http://www.irena.org/DocumentDownloads/Publications/RE_Technologies_Cost_Analysis-SOLAR_PV.pdf> 
31 Solar leasing is a structure that allows the customer to pay for the solar system over time and avoid the high upfront cost. 
See, Tongsopit et al, above n 13, 447-57. 
32 Solar Crowdsourcing or Community Solar enables the community to acquire and manage the residential rooftop system as 
a combined portfolio, sharing the capital cost and operations and maintenance (O&M) cost. See, Tongsopit et al, above n 13, 
447-57. 
33 See eg, Flamos, A., Van der Gaast, W., Doukas, H. & Deng, G., ‘EU and Asian countries policies and programs for the 
diffusion of sustainable energy technologies’ (2008) 6(2) Asia Europe Journal 261-276 retrieved August 9, 2009, from 
Springerlink database. RoozbehKardooni and Morteza Afghah, ‘Challenge and Barrier for Developing RE Policy in Thailand’ 
(2012 International Conference on Environment, Energy and Biotechnology 
IPCBEE vol.33 (2012), IACSIT Press, Singapore) 
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required for projects.34 Industry and professional bodies have a key role to play in encouraging 
the use of renewable energy technologies. 
 
(c) Technical barriers 
There are a range of technical barriers associated with the performance of solar energy 
technologies. Lack of experience in installing these technologies, and the fact there is little 
information about performance over the long term, sometimes makes the industry reluctant to 
incorporate renewable energy. There is also a perception that these technologies have variable 
output, which is another barrier to their utilisation.35 Project specific factors may also affect 
what can be used on a project. This combined with unsuitable project sites has also been 
identified as a problem.  
 
Technical barriers in Thailand relate to an absence of skilled manpower and efficient renewable 
energy technologies, while financial and economic barriers include the high cost per unit of 
electricity generated using renewable sources.36 Sawangphol and Pharino suggest that the 
government needs to support Thailand’s solar industry and expand research and development.37 
 
Some technical issues and barriers have also been identified in relation to the variable 
generation of solar PV. However, it has been shown that the geographic and spatial diversity of 
rooftop PV can aggregate to smooth any issues in relation to variable generation. During cloudy 
days, some roofs underneath the clouds will not be able to produce much electricity, but there 
is a higher chance that there may be grid-connected roofs that are not subjected to the same 
weather. Compared to a ground-mounted solar farm, this model offers benefits during cloudy 
days to produce some power instead of completely shutting down generation.38 
 
                                                          
34 Ibid. 
35 R. Cooke, Cripps, A., Irwin, A. and Kolokotroni, M., ‘Alternative energy technologies in buildings: Stakeholder 
perceptions’ (2007) 32(14) Renewable Energy 2320-2333. 
36 Sawangphol, N. & Pharino, C. (2011). Status and outlook for Thailand’s low carbon electricity development. Renewable and 
Sustainable Energy Reviews, 15(1), 564-573. 
37 Ibid. 
38 Energy Research Institute, above n 27, 16. 
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C Policy and Legal framework for Solar Energy for electricity in Thailand 
Thailand has a long history of developing renewable energy for electricity. This section 
provides an overview of Thailand policy framework on energy with special focus on the key 
energy policies and plans on solar energy for electricity development. This is followed by the 
key legislation shaping the current solar energy for electricity development, and a map-out of 
the main institutions in the energy sector with core mandates. This is intended to present and 
the key elements used to contextualise the discussions and analysis on how the current policy 
and legal framework could facilitate the development of solar energy for electricity in Thailand. 
  
1 Policy framework for Solar Energy for electricity in Thailand 
Thailand has explicitly set energy security as the top policy objective, followed by economic 
affordability and environmental sustainability. On September 2014, Prime Minister General 
Prayut Chan-o-cha issued 11 policies in difference perspectives to the legislature, the electricity 
policies were stated in topic number 6 focusing on transparency, environmental concerns, 
cooperation among neighbouring countries and long-term economic competitiveness by 
encouraging public and private sector investments on power generating capacity, for instance, 
fossil fuel power plant and renewable energy. Besides, the topic number 8 focuses on the 
exploration of technologies and sciences on research and development and innovation, 
investments and infrastructure development, for instance, clean energy, electric vehicle, and 
waste management.39 
 
To achieved 11 policies, the government set the six strategic of the National Revolution Plans 
issued under the Plans and Procedures on the National Revolution Act 2017 on April 6, 2018.40 
                                                          
39 Energy Policy and Planning Office (EPPO), Thailand Power Development Plan 2015-2036 (PDP2015) 
<http://www.eppo.go.th/images/POLICY/ENG/PDP2015_Eng.pdf> 
40 The Series of six strategic revolution plans under the Plans and Procedures on the National Revolution Act 2017 (2018) 
<http://www.ratchakitcha.soc.go.th/DATA/PDF/2560/A/079/13.> 
<http://www.ratchakitcha.soc.go.th/DATA/PDF/2561/A/024_1/1.PDF> 
<http://www.ratchakitcha.soc.go.th/DATA/PDF/2561/A/024_2/1.PDF> 
<http://www.ratchakitcha.soc.go.th/DATA/PDF/2561/A/024_3/1.PDF> 
<http://www.ratchakitcha.soc.go.th/DATA/PDF/2561/A/024_4/1.PDF> 
<http://www.ratchakitcha.soc.go.th/DATA/PDF/2561/A/024_5/1.PDF> 
<http://www.ratchakitcha.soc.go.th/DATA/PDF/2561/A/024_6/1.PDF> 
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The 6th National Revolution Plan41 focuses on Energy Revolution by encouraging private 
participation on the development of power development plan. Throughout the National 
Revolution Plan process, useful comments and options from all stakeholders were taken into 
account by public hearings and focus group seminars. The comprehensive framework of 
National Revolution Plan on energy has 3 main dimensions on (1) Energy Security: coping with 
increasing power demand to correspond to National Economic and Social Development Plan 
and taking into account fuel diversification (2) Energy Economy: maintain an appropriate cost 
of power generation for long-term economic competitiveness (3) Environmental concern: 
lessening carbon dioxide intensity of power generation. 
 
The Thailand Integrated Energy Blueprint (TIEB) underpinned by five individuals but 
interrelated energy plans covering natural gas, oil, energy efficiency, the power sector and 
alternative energy sources, respectively. Such prioritisation was in response to the continuous 
growth in energy demand while depleting domestic reserves of energy resources in Thailand. 
With the Paris Agreement entering into force in November 2016, options to enhance energy 
security require re-evaluation from a climate perspective in order for the government of 
Thailand to fulfil commitment, known as Nationally Determined Contributions (NDC), to 
reduce carbon emissions from its energy industrial, agricultural and waste sectors by 20-25% 
from the business-as-usual scenario by 2030.42 
(a) Thailand’s Climate Change Policy Framework   
Thailand, along with over 150 other nations, signed the United Nations Framework Convention 
on Climate Change (UNFCCC) at the United Nations Conference on Environment and 
                                                          
41 The 6th strategic revolution plans under the Plans and Procedures on the National Revolution Act 2017 (2018) 
<http://www.ratchakitcha.soc.go.th/DATA/PDF/2561/A/024_6/1.PDF> 
 
 
42 Office of Natural Resources and Environmental Policy and Planning, Ministry of Natural Resources and Environment . 
2015. Intended Nationally Determined Contribution and Relevant Information. 
<http://www4.unfccc.int/submissions/INDC/Published%20Documents/Thailand/1/Thailand_INDC.pdf>. See also, ‘Newsletter 
on the Climate Policy in Thailand’ (Federal Ministry for the Environmental, Nature Conservation, Building and Nuclear 
Safety, The Federal Republic of Germany and Connecting Climate Action, Issue 5, September 2015) 
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Development (UNCED) in Rio de Janeiro, in June 1992. Thailand ratified the Convention in 
March 1995. Thailand, as a party not included in Annex I, established the Greenhouse Gas 
Management Organisation (TGO) in 2007 to serve as the Designated National Authority (DNA) 
for Clean Development Mechanism (CDM) projects in Thailand. It reviews CDM projects for 
approval, provides technical assistance, plays an important the role in development of a GHG 
database, engages in capacity building, and promotes low carbon activities. 
 
In order to achieve sustainable development, part of strategies of the Eleventh National 
Economic and Social Development Plan 2012-2016 have to emphasize a low carbon emission 
and climate-resilient society. In addition, Thailand’s Climate Change Master Plan 2015-2050 
corresponds with the national energy strategies and policies. The National Climate Change 
Master Plan is designed to help Thailand achieve sustainable low carbon growth and climate 
change resilience by 2050,43 by following the missions outlined below: 
 Building climate resilience into national development policy by integrating directions 
and measures in all sectors at both national and sub-national levels to ensure a country’s 
adaptability to climate change; 
 Creating mechanisms to reduce GHG emissions, and leading to sustainable low carbon 
growth; 
 Building readiness of master plan implementation by enhancing potential and 
awareness of all development partners; and 
 Developing database, knowledge, and technology to support climate change adaptation 
and sustainable low carbon growth”  
 
Thailand’s has made a contribution to a global approach by submitting its Nationally 
Appropriate Mitigation Actions (NAMA) to lower greenhouse gas emissions (below business as 
usual) by 2020 is the medium-term target from the master plan. Pursuant to this aim, Thailand 
                                                          
43 See eg, The London school of economics and political sciences, ‘Climate Change Master Plan (CCMP) 2015-2050: 
Executive, Mitigation and Adaptation Framework’ 
<http://www.lse.ac.uk/GranthamInstitute/law/climate-change-master-plan-ccmp-2015-2050>; THAILAND Greenhouse Gas 
Management Organization (Public Organization), ‘Thailand’s policy’, 
http://www.tgo.or.th/2015/english/content.php?s1=50&s2=166 
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has been engaging with national and sub-national networks to achieve the target, including 
further developing and improving institutional and technical capacity for effective cooperation 
and management. 
 
Thailand’s Nationally Determined Contribution (NDC) presents an economy-wide contribution 
to reduce its greenhouse gas emission 20% from the projected business-as-usual (BAU) level by 
2030.44 The NDC does not develop a new climate plan for Thailand, but instead leverages 
existing plans that will, either directly or indirectly, reduce the emission of carbon dioxide, 
methane and other climate affecting gases. Specially, the NDC was based on the following 
plans that are ‘already approved or in the pipeline for approval by the cabinet:45 Climate Change 
Master Plan 2015-2050, Power Development Plan 2015-2036, Thailand Smart Grid 
Development Master Plan 2015-2036, Energy Efficiency Plan 2015-2036, Alternative Energy 
Development Plan 2015-2036, Environmentally Sustainable Transport System Plan 2013-2030, 
National Industrial Development Master Plan 2012-2031, and the Waste Management 
Roadmap. Of these, the Power Development Plan and the Alternative Energy Development 
Plan will significantly affect renewable energy for electricity. 
 
Notably, the agreement signed at COP21 requires each member country to submit a new INDC 
approximately every five years that is more stringent that the previous plan. This suggests that 
Thailand’s future development plans will have to reduce the emissions intensity of the power 
sector beyond current objectives. 
                
(b) Thailand Integrated Energy Blue Print 
With greater volatility of energy commodity prices, the rising concern over energy security and 
the increasingly compelling case made for renewables, the dynamics shaping the energy policy 
landscape have rapidly evolved in Thailand. The primary objectives of national energy policies 
                                                          
44 United Nation Framework Convention on Climate Change) (2015), Thailand’s Intended Nationally Determined 
Contribution (INDC), letter, Offices of Natural Resources and Environment Policy and Planing, Bangkok, 
htttp://www4.unfccc.int/submissions/INDC/Published%20Documents/Thailand/1/Thailand_INDC.pdf 
45 Ibid. 
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are centred on enhancing the country’s energy security by diversifying the energy mix and 
strengthening the supply of depleting fossil fuels, while keeping energy prices at affordable 
rates and minimising the adverse impacts of energy production and consumption on the 
environment and society. 
 
The government of Thailand has developed an energy master plan, which provides a 
comprehensive framework for the development of the energy sector by 2036. This is the first 
time for Thailand has combined its various energy development plans into a single plan for the 
energy sector. This Energy Master Plan is sometimes also referred to as The Integrated Energy 
Blueprint (TIEB). The TIEB has the following objectives, 
 Renewable energies shall become major part of the national energy supply in order to 
replace fossil fuels and oil imports 
 Strengthening of the national energy security 
 Establishing facilities for alternate energy production on the communal level 
 Nationwide support for the production of renewable energy 
 Promotion of competitiveness through research and development 
 
The plan is not, however, a single integrated plan. Instead it is a set of five plans that are 
developed in parallel, which collectively cover all relevant aspects of the Thai energy sector. It 
includes the Power Development Plan 2015-2036 (PDP), the Alternative Energy Development 
Plan 2015-2036 (AEDP), the Energy Efficiency Plan 2015-2036 (EEP), the Gas Plan 2015-2036 
and the Oil Plan 2015-2036. Of these, the PDP, the EEP and the AEDP come under the Climate 
Change policy framework and are also key components of Thailand’s Nationally Determined 
Contribution (NDC), which was submitted to the United Nation Framework Convention on 
Climate Change (UNFCCC) for the 21st Conference of the Parties (COP21), which held in Paris 
in December 2015. 
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 (i) Power Development Plan 2015-2036 (PDP 2015) 
The Power Development Plan 2015-2036 (PDP 2015)46 details a 21-year investment strategy 
for the power sector, including the types of generation to be developed and a detailed schedule 
for development. The guiding principles of the PDP 2015 are,47  
 Security, which means ensuring adequate supply and increasing the overall diversity of 
the generation fleet. 
 Economy, which means ensuring that all relevant costs can be recovered via the tariff 
and that the development plan is affordable. 
 Ecology, which means limiting the environmental impact of the generation fleet as a 
whole. 
 
PDP 2015 projects an average electrical demand growth of 2.67% per year, resulting in an 
energy demand of 326,116 GWh and peak demand of 49,655 MW in 2036. These values are 
based on an average GDP growth rate of 3.94% per year.48  
 
As of December 2014, the installed capacity of all generation amounts to 37,612 MW. PDP 
2015 aims to install an additional capacity of 57,459 MW throughout the plan, bringing the 
country’s electricity capacity to a total of 70,335 MW by 2036. It focuses mainly on the increase 
of so called ‘cleaner fuels’ and a reduced reliance on natural gas. According to the plan, added 
capacities should mainly come from gas-fired power plants, renewable energies, imported 
hydro power and ‘clean coal’. By the end of the PDP 2015, the aim of policy makers is to cut 
natural gas to a share of 30-40% from the current 64%. The proportion of renewable energy will 
rise to 15-20% from 8% (as of 2015). The proposed capacity of electricity production by fuel types 
are outlined in the table below. 
 
                                                          
46 Energy Policy and Planning Office (EPPO), Thailand Power Development Plan 2015-2036 (PDP2015) 
http://www.eppo.go.th/images/POLICY/ENG/PDP2015_Eng.pdf 
47 Department of Alternative Energy Development and Efficiency, Alternative Energy Development Plan: AEDP 2015, 
(Department of Alternative Energy Development and Efficiency, 2015) 
<www.dede.go.th/download/files/AEDP2015_Final_version.pdf> 
48 Ibid. 
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Table 5.1: The proposed share of fuel types installed capacity refer to total electricity production in 
Thailand by 2036  
Fuel Type  2015 (%)  2036 (%)  
Imported hydropower  7  15-20  
Clean Coal (Lignite included)  20  20-25  
Renewable  8  15-20  
Natural Gas  64  30-40  
Nuclear  -  0-5  
Diesel/Fuel Oil  1  0  
Source: Power Development Plan 2015-2036 
 
In addition, the transmission system is supposed to be extended and smart grid technologies 
should be implemented to support increasing shares of renewable energy. This was announced 
in February 2015.49 
 
(ii) The Alternative Energy Development Plan 2015-2036 (AEDP 2015) 
Renewable energy has played an significant roles as alternative energy to diversity of the 
generation fleet. However, the power generation costs from renewable energy have still been 
higher than those of conventional energy resources while renewable energy has been promoted 
to address global warming and climate change. The most well know greenhouse gases is Carbon 
Dioxide mostly emitted from combustion of fossil fuels in industrial sectors and electricity 
power generation. Therefore, the government has been making an effort to push forward the 
Alternative Energy Development Plan (AEDP 2015) in order to become a Low Carbon Society. 
AEDP 2015 was developed and focused on promoting energy production within the full 
potential of domestic renewable energy resources. Develop appropriate renewable energy 
production with considered to the appropriate and benefit in social and environmental 
dimensions of the community. 
 
                                                          
49 Energy Policy and Planning Office (EPPO), Thailand Smart Grid Development Master Plan 2015-2036 
http://www.eppo.go.th/images/Power/pdf/smart_gridplan.pdf 
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Thailand has put forward one of the most ambitious renewable energy plans in Southeast Asia. 
The Alternative Energy Development Plan (AEDP 2015) contains a target of 30% of final energy 
consumption from renewable energy sources by the end of 2036.50 This includes the utilization 
of renewable energy in electricity generation, heat generation and biofuels. 
 
In terms of electricity generation the plan targets an installed capacity of renewable energy at 
19,935 MW in 2036,51 which would be a significant increase from the 2014 installed capacity 
of around 4,495 MW. It has to be noted however, that current installed large hydro capacity of 
2,905 MW was not counted in to the figure of 2014 total installed renewable capacity for some 
reason. It is included in the 2036 target number.52 The current capacity (as of 2016) and 2036 
targets for each generation source is shown in Table 5.2. In terms of energy, the current 
electricity generation from renewable energy amounts to 17,217 GWh or 9.87% of the national 
electrical demand at 174,467 GWh. The target for 2036 is for 20.11% of the national electricity 
demand, or 65,558 GWh out of the 326,116 GWh demand, to be produced by renewable energy. 
 
Table 5.2: Renewable Energy target in AEDP 2015 
 Year Community 
Waste 
Industrial 
Waste 
Biomass Biogas Hydro Wind Solar Energy 
crops 
Total 
(MW) 
Current 
Capacity* 
2016 145 - 2,812 412 3,088 306 2,761 - 7,400.43 
Target 2036 501 50 5,570 600 3,282 3,002 6000 680 19,635 
 *Figures are including off grid power generation. Data as of October 2016, Source: DEDE, 
http://www.dede.go.th/ewt_news.php?nid=42079 
Source: www.eppo.go.th/images/POLICY/AEDP2015ENG.pdf 
 
Thailand’s process of establishing a new renewable energy plan has been improved over time 
to incorporate new technological capability and resource assessment methods. Since 2009, the 
Thai government has proposed four versions of its renewable energy plans. The increasing 
                                                          
50 Department of Alternative Energy Development and Efficiency, above 44. 
51 Department of Alternative Energy Development and Efficiency, above 44. 
52 Federal Ministry of Economic Affairs and Energy, ‘Thailand: Renewable Energy Policy Update 01/2017’ (Federal Ministry 
of Economic Affairs and Energy, Germany, 2017) 
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targets for each type of renewable energy in each subsequent plan reflect growing confidence 
in renewable energy technologies, as well as an increase in the estimated potential. For the most 
recent renewable energy plan, the Department of Alternative Energy Development and 
Efficiency (DEDE) determined the renewable energy potential as well as measuring these 
targets against the Electricity General Authority of PDP planning and grid constraints. A 
calculation of potential has also recently been conducted by geographical area, detailed to the 
provincial level and overlaid by grid capacity. The government held several public hearings in 
different regions of the country, as well as workshops, to solicit comments from stakeholders.53 
 
Unlike previous renewable energy plans, the AEDP 2015 establishes priorities for renewable 
energy support, or the so-called ‘merit order’ for renewable energy. This establishes an order for 
the grid connection of renewable energy when the Electricity General Authority of Thailand 
(EGAT) declares that there are grid constraints.54 For instance, in the planned feed-in tariff (FIT) 
bidding scheme, different renewable energy plants will complete for the FIT rates but the 
connections will be granted in order of priority. Once the reserved feeder capacity is full, then 
lower order renewables cannot be connected even if their price is lower. Waste-to-energy is 
prioritised because of the Thai government’s policy to support the utilisation of waste from 
farming communities. 
 
Table 5.3: Merit order for renewable energy support in AEDP 2015 
Priority (highest to lowest) Technology 
1 Waste-to-energy 
2 Biomass 
3 Biogas from waste/wastewater 
4 Micro hydro 
5 Biogas from energy crops 
6 Wind 
7 Solar 
8 Geothermal 
Source: Alternative Energy Development Plan 2015<www.dede.go.th/download/files/AEDP2015_Final_version.pdf> 
                                                          
53 International Energy Agency, above n 3, 31. 
54 See Department of Alternative Energy Development and Efficiency, above n 44. See also, International Energy Agency, 
above n 3, 31. 
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A key summary of the main aims of the AEDP 2015-2036 are as follows55 
 Target 30% share of renewable energy 
 Set timeline of the plan to match other energy plans (PDP, EEP, Oil plan, Gas plan) 
 Set up merit order for renewable energy by source of generation 
 Allocation of renewable energy generation capacity according to the demand and 
potential in regions/provinces (RE zoning) 
 Competitive bidding employed as a selection process for FIT application instead of 
first-come first-serve 
 Support net-metering to facilitate self-consumption usage of renewable energy 
The renewable purchase schemes would play a vital role in implementing the AEDP, thus, 
the Energy Regulatory Commission (ERC) will be responsible for monitoring the country’s 
renewable energy status, and revising the AEDP by situation. As a result, private investors 
would have a clear picture of the country’s renewable energy development. 
 
2 Legal framework for solar energy for electricity in Thailand 
There are many laws relevant to solar energy sourced electricity in Thailand. These laws 
including those in relation to the institutional set-up of energy sector (The National Energy 
Policy Council Act 1992), Energy Law (The Energy Industry Law 2007), Environment and 
Natural Resource Laws (The Energy Conservation and Promotion Act 1992 and 2007), and the 
draft Renewable Energy Law. 
 
(a) Constitution of the Kingdom of Thailand 2017 
The Constitution of the Kingdom of Thailand 2017 (the Constitution)56 was enacted on 6 April 
2017. The Constitution is the supreme law in Thailand which provides structuring the duties 
and powers of organs under the Constitution and the relationship between the legislative and 
executive branches; enabling Court institutions and other Independent Organs that have duties 
                                                          
55 See eg, Federal Ministry of Economic Affairs and Energy, ‘Thailand Renewable Energy Policy Update: New Power 
Development Plan announced in May (status May 2015)’ (Federal Ministry of Economic Affairs and Energy, Germany, 2015). 
Federal Ministry of Economic Affairs and Energy, above n 49.  
56 The Constitution of the Kingdom of Thailand 2017 (Thailand) 
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to scrutinise the exercise of State powers to perform their duties efficiently, honestly and 
equitably, and to participate in preventing or solving national crises, as necessary and 
appropriate; guaranteeing, safeguarding and protecting Thai people’s rights and liberties. The 
Thai  people’s rights and liberties are the principle, while the restriction and limitation thereon 
are exceptions, provided that the exercise of such rights and liberties must be subject to the 
rules for protecting the public; prescribing the duties of the State towards people, as well as 
requiring the people to have duties towards the State; establishing strict and absolute 
mechanisms to prevent, examine and eliminate dishonest act and wrongful conduct to prevent 
executives from ruling the country or using power arbitrarily; prescribing measures to prevent 
and manage crises in the country more efficiently. 
 
(b) The National Energy Policy Council Act 1992 
The energy sector in Thailand is administered by The Ministry of Energy (MoEN), which was 
established in 2002 pursuant to the Restructuring of Government Organization Act (2002). Prior 
to this the National Energy Policy Council (NEPC) was established under the National Energy 
Policy Council Act 1992.57 This Act established the National Energy Policy Council to be 
responsible for the making of Thailand’s energy policies and plans. It also defined the term 
‘renewable energy’ for the first time in Thai legal history.58 The NEPC is responsible for 
managing the energy sector in Thailand, including granting energy operating licenses and 
issuing energy pricing regulations.59 Council members include ministers from all related 
sectors, including defence, energy, finance, foreign affairs, agriculture, transport, commerce, 
science and technology, industry and the National Economic and Social Development Board.60 
The NEPC consists of the Prime Minister as the Chairman, the Deputy Prime Minister 
designated by the Prime Minister as Vice-Chairman, the Ministers for Energy, Transport, 
                                                          
57 The National Energy Policy Council Act 1992 (Thailand). National Assembly of Thailand, Government Gazette [1992 Vol 
109, Par 9 l. 
58 Chacrit Sitdhiwej, ‘Laws in Thailand Promoting Renewable Energy’, (2005) Journal of Energy & Natural Resources Law 
205-222. 
59 Chacrit Sitdhiwej, ‘Renewable Energy Law and Policy in Thailand’ (2016), Journal of Renewable Energy Law & Policy 
Review, 184-189. 
60 Elisa Morgera, Kati Kulovesi and Ambra Gobena, 'Case studies on bioenergy policy and law: options for sustainability' 
(FAO Legislative Study, Food and Agriculture Organization of the United Nations, 2009) 
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Interior, Defence, Foreign Affairs, Finance and Agriculture, and the Secretary-General of the 
NEPC. 
 
The National Energy Policy Council administers the Energy Conservation Promotion Fund 
(ECON Fund) to support renewable energy research. This fund was established under the 
Energy Conservation Promotion Act 1992.61 The main objective of this fund is to provide 
financial support to designated factories and buildings involved in energy conservation 
programs, including renewable energy projects. The Energy Conservation Promotion Act 
defines renewable energy to include energy obtained from sources such as wood, firewood, 
paddy husk, bagasse, biomass, hydropower, solar power, geothermal power, wind power, 
waves and tides.62 
 
The national energy policy and planning laws of Thailand are administered under the National 
Energy Policy Council Act 1992. This Act established the National Energy Policy Council to 
be responsible for the making of Thailand’s energy policies and plans. It also defined the term 
‘renewable energy’ for the first time in Thai legal history.63 
 
(c) The Energy Industry Act 2007 
For many years Thailand has attempted to reform its energy sector. These endeavours started 
long before the financial crisis in 1997. However, the plans for structural, regulatory and 
ownership reforms in the energy sector were pushed forward and included in the Master Plan 
of State Enterprise Sector Reform (The Master Plan) in 1997. The main objectives of this plan 
were separating the roles of policy maker, regulator and operators and privatizing the state-
owned energy enterprises (SOEs).64 Following the Master Plan, the government succeeded in 
                                                          
61 The Energy Conservation Promotion Act 1992 (Thailand) 
62 Morgera, Kulovesi and Gobena, above n 57. 
63 Chacrit Sitdhiwej (2005), Laws in Thailand Promoting Renewable Energy, Journal of Energy & Natural Resources Law, 
205-222. 
64 Praipol Koomsup and Puree Sirasoontorn, ‘Energy industry act: implications for the energy sector in Thailand’, (GMSARN 
International Conference on Sustainable Development: Challenges and Opportunities for GMS) 
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partially privatizing the Petroleum Authority of Thailand (PTT) in 2001 but could not privatize 
EGAT due to the strong protests of various group such as labour unions and consumer groups. 
 
A subsequent attempt to enact the energy law was successful in 2007. The Energy Industry Act 
200765 consolidated the laws relating to the electricity supply industry and natural gas 
transmission network with the goal of promoting competition and private participation and 
providing fair and transparent electricity and gas network access in the energy sector. It also 
succeeded in establishing an independent, transparent, and accountable energy regulator as well 
as providing a new regulatory framework.66 The principal rationale to enact this Act was to 
identify and separate the tasks to be performed as appropriate by the policy maker, the regulator 
and the operator. 
 
The regulatory framework for the Thai energy sector was reformed in December 2007 with the 
passage of the Energy Industry Act. The Act established the principles of the regulatory 
framework for the power and gas sectors, and the institutional arrangements for the separation 
of policy and regulation. The establishment of the Energy Regulatory Commission (ERC) was 
one of its cornerstones. The authority and duties of the Regulator cover most of regulatory tasks. 
These include supply-side regulatory tasks such as licensing, developing load forecast, 
maintaining energy security and reliability, monitoring of energy business operation, issuing 
regulations on energy industry operation and equipment standards and quality, and promoting 
the use of renewable energy.67  
 
The Act is impressive in its scope and comprehensiveness. In addition to covering important 
aspects of the power and natural gas sectors, such as the issuance of licences and the setting of 
tariffs, the Act explicitly calls for the full utilisation and development of renewable sources of 
energy. It has a particular emphasis on reducing the reliance on imports. The Act also introduced 
the notion that tariffs should be cost reflective and should ensure efficient and adequate supply 
but should be fair and allow for explicit support of the poor. In addition, the Act establishes an 
                                                          
65 The Energy Industry Act 2007 (Thailand) 
66 The Energy Industry Act 2007 (Thailand) s 7. 
67 The Energy Industry Act 2007 (Thailand) s 11. 
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explicit requirement for third-party access (TPA) to electricity and gas networks. In practice, this 
requirement has not been exercised, with no entities currently benefitting from third party 
access to either the electricity or gas grids. 
 
In terms of renewable energy promotion, the objectives of this Act include promoting an 
adequate and secure supply of energy and promoting the use of renewable energy that has less 
adverse impacts on the environment.  The fundamental policy guidelines under the Act mandate 
the procurement of energy to adequately meet demand, with good quality as well as reasonable 
and fair prices. The guidelines also emphasize full exploitation and development of renewable 
energy and indigenous energy resources to promote the social, economic and environmentally 
sustainable development of the country and to reduce dependency on imported energy. It also 
advocates for the participation of local communities and the general public in the management 
and monitoring of energy-related operations.68  
 
The Energy Industry Act gives the Energy Regulatory Board the authority to issue licenses for 
energy industry operations and to determine the criteria, procedures and conditions for energy 
industry operations. These include those related to efficiency of energy and resource utilization, 
requirements for the use of renewable energy and environmental standards.69  
 
The Power Development Fund (The Fund) has been set up by the Energy Industry Act with a 
number of objectives. These objectives include that the fund be used (1) as a capital to enhance 
extensive electrification to various localities, (2) to decentralize development to provincial 
areas, (3) to develop or rehabilitate localities affected by power plant operations, and (4) to 
promote the use of renewable energy and technologies for electricity industry operations that 
have minimal impact on the environment, with due consideration of balance of natural 
resources and fairness to power consumers.70 The Power Development Fund is made up of a 
number of components and funding sources to support different policy objectives. Operations 
                                                          
68 The Energy Industry Act 2007 (Thailand) s 7-8. 
69 The Energy Industry Act 2007 (Thailand) s 51. 
70 The Energy Industry Act 2007 (Thailand) s 93. 
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pertaining to the Fund are regulated by the ERC in compliance with the policy framework 
prescribed by the National Energy Policy Council (NEPC).  
 
The key levy that makes up the Fund is the revenue collected from retail licensees (MEA and 
PEA) to subsidise services to underprivileged consumers. Another important contribution is the 
levy imposed on generation licensees, which is used for the development and rehabilitation of 
communities affected by power plant operations.71 In this regard, the ERC has set the criteria, 
procedures and conditions of sending contributions to the Fund. This includes distinct account 
separation according to the operations stipulated in Section 97 (1) (2) (3) (4) and (5) pursuant to 
the regulations issued by the ERC under the NEPC policy framework. Due consideration in 
given to the impact on power consumers who have to bear the burden of contribution sending 
to the Fund of electricity industry licensees. 
 
(d) The Energy Conservation and Promotion Act 1992  (ENCON Act)  
Thailand has several key environmental laws and regulations in place that are of relevance to 
renewable energy sourced electricity. The Energy Conservation and Promotion Act 1992 
(ENCON Act) is one of the major laws governing renewable energy.  
 
The Energy Conservation Promotion Fund (ENCON Fund) is the main driver for providing 
financial support (besides tariff mechanisms) for energy efficiency and renewable energy 
programs in Thailand. The ENCON Fund was established under the Energy Conservation 
Promotion Act 199272 and has typically had annual inflows of around USD50 million 
(THB2,000 million), from a levy on petroleum products.73 
 
Under the ENCON Act, there are three types of programs: compulsory, voluntary, and 
complementary. DEDE oversees the compulsory program, which requires that large (‘designed’) 
                                                          
71 The Energy Industry Act 2007 (Thailand) s 94. 
72 The Energy Conservation Promotion Act 1992 (Thailand) 
73 Dennis Unkovic, ‘On the horizon – Renewable energy in Asia: Thailand’ (Meritas Inc, 2011) 167. 
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factories and buildings conduct energy audits and submit energy conservation targets, plans, 
and reports every three years. 
 
The EPPO oversees both the voluntary and complementary programs. The voluntary program 
promotes energy efficiency and renewable energy programs. It also promotes energy 
conservation technology, enhances marketing of energy-efficient equipment, demonstrates and 
disseminates PV grid connections for households and government buildings, PV-pumping for 
village water supply, and biogas from animal slaughter houses.74 
 
(e) Draft of Renewable Energy Law  
In 2016, the National Reform Steering Assembly, in relation to aspects of energy policy and 
law, has studied and drafted the Renewable Energy Act. Its aim has been to provide duties for 
government and the private sector to ensure the development of renewable energy along with 
conventional energy. This Act would be the key mechanism to reduce emissions of greenhouse 
gases for Thailand. However, so far progress in the process of enacting this Act has been slow. 
It is unclear if, or when, the Act will come into force. 
 
Draft of Renewable Energy Act consists 46 sections. The purpose of this Act is to promote, 
support and facilitate the production of energy through the use of renewable energy sources 
whilst ensuring sustained energy security, effectiveness and fairness in accordance with the 
balance of natural resources and environment. The Act proposes the establishment of the 
Renewable Energy Commission to facilitate and regulate renewable energy industry operations 
to ensure compliance with the objectives of this Act. Further, the Commission shall have the 
authority and duties as follows: 
 to issue regulations and announcements and supervise the standards and inspection 
related to renewable energy industry and services, 
 to propose or amend laws and regulations related to renewable energy to the minister,  
                                                          
74 United Nations Economic and Social Commission for Asia and the Pacific, ‘Part3: The Energy Conservation and 
Renewable energy Program in Thailand’ access on 10 June 2014 
http://www.unsecap.org/esd/energy/publications/finance/part3_pongsit.html 
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 to propose the renewable energy master plan and measures including providing 
opinions and recommendations on renewable energy operations to the National Energy 
Policy Council,   
 to promote and develop the production and consumption of renewable energy at the 
local and national levels, and  
 to issue regulations or announcements on the criteria, methods and conditions for the 
renewable energy industry.  
 
The determination of categories, capacities and characteristics of the renewable energy industry 
that shall be supported by this Act must follow the regulations and announcements of the 
Renewable Energy Commission under the approval from the National Energy Policy Council. 
It should be noted that this draft Act does not refer to the Renewable Energy Fund, which deals 
with the financial issues to promote and support the renewable energy industry. 
 
D Regulatory framework for solar energy for electricity in Thailand 
In order to evaluate the regulatory framework for solar energy for electricity, this section 
analyses the key parties, their roles and interactions with regards to solar energy for electricity. 
Then, the key regulatory instruments and supports are examined and discussed with a focus on 
whether they facilitate the development of renewable energy sourced electricity for sustainable 
development. 
 
1 Parties, roles and interaction in solar energy for electricity 
The key parties in solar power development are shaped by the balance of three driving forces, 
namely government, businesses and community/third parties. The government includes 
government institutions in the electricity sector and their roles in the solar energy sourced 
electricity industry. Businesses include both public and private sector operators who do 
business in relation to solar energy electricity. Community in this thesis comprises all third 
parties relevant to solar energy electricity such as consumers, non-government organisations 
(NGOs) and other third parties in relation to the solar energy electricity industry. 
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(a) Government institutions and their roles in solar energy electricity  
There are several unique characteristics of the power generation industry which influence the 
solar energy for electricity industry. The characteristics are as follows. Firstly, the electricity 
generated cannot be stored as inventory like other merchandises. It has to be delivered to 
customers or users immediately through the transmission and distribution system. Secondly, 
capacity expansion cannot be realized within a short period of time, as the construction of a 
new plant typically takes 5-7 years. Thus, investment decisions require forward-looking demand 
projection. Thirdly, electricity is both a necessity and a public utility. The State plays an 
important role in both generation and distribution processes. It also acts as a regulator who 
supervises pricing, as well as business investment plans. 
 
The institutional framework that guides energy policy, both electricity and natural gas, in 
Thailand is developed by the National Policy Council (NEPC). The Ministry of Energy (MoEN) 
is also a key participant that governs the energy sector. The Energy Regulatory Commission 
(ERC) has responsibility for ensuring that the policies are enacted and followed as intended.75  
 
(i) The National Energy Policy Council (NEPC)  
NEPC has the main duties of recommending national energy policy and energy management 
and development plans to the government through the cabinet, as well as establishing the tariff 
structure for energy sales in Thailand. The NEPC’s secretariat, the Energy Policy and Planning 
Office, is responsible for drafting all energy-related policies and proposing development plans 
to the NEPC. The NEPC is responsible for the submission of national energy policies and 
national energy plans with the Ministry of Energy. The NEPC is also responsible for the 
monitoring, supervision, coordination, support and expedition of the operations of all bodies 
whose powers and duties are related to energy, including renewable energy. This oversight role 
includes both in public and private sectors, and is there to ensure that their operations are in 
accordance with said national energy policies and plans.76  
                                                          
75 International Energy Agency, above n 3, 25. 
76 See eg, Asia-Pacific Economic Cooperation, ‘Peer Review on Low Carbon Energy Policies in Thailand’ (The APEC 
Energy Working Group, Asia-Pacific Economic Cooperation, 2012, 16-19. International Energy Agency, above n 3, 25. 
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(ii) The Ministry of Energy (MoEN)  
The MoEN is the principal agency in the governance of the energy sector. MoEN is the main 
government institution responsible for drafting and proposing all energy policies, including 
electricity, power and renewable energy policies. The MoEN is composed of two offices and 
three departments, which have different responsibilities and missions. Under the MoEN, there 
are two departments relevant to renewably sourced electricity. These are the Energy Policy and 
Planning Office (EPPO) and the Department of Alternative Energy Development and Efficiency 
(DEDE).  
 
The Energy Policy and Planning Office (EPPO) is the main department responsible for energy 
policy. EPPO is responsible for determining regulatory policy with respect to the power sector, 
including the Power Development Plan, and the energy management and development plans 
of the country. EPPO acts as secretariat to the NEPC and the secretary to the CEPA, administers 
the MOE Energy information technology systems and national energy trend forecasts. It also 
manages the energy fund.77 
  
The Department of Alternative Energy Development and Efficiency (DEDE) is the main 
department responsible for the development of renewable energy. DEDE is responsible for the 
promotion of renewable energies and energy efficiency, regulating energy conservation, 
developing integrated alternative energies and disseminate energy technology systematically 
and continuously as stated by the government energy policy. 
 
(iii) The Energy Regulatory Commission (ERC)  
The solar electricity sector is regulated by the Energy Regulatory Commission (ERC). The ERC 
monitors energy market conditions, reviews tariffs, issues licenses, approves power purchases, 
                                                          
77 International Energy Agency, above n 3, 26. 
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and reviews development planning and investment in the electricity industry.78 The ERC has a 
primary function to oversee the regulations that deal with systems of electricity generation, 
transmission, distribution, and operation. Amongst other responsibilities, the ERC regulates the 
energy prices, approves power plants licences, issues permits and grid connections, regulates 
electricity tariffs, and develops regulations to support energy efficiency and renewable 
energy.79 
 
Figure 5.1: Relationship of key Thai institutions as regards energy 
 
 Source: International Energy Agency, Thailand Electricity Security Assessment 201680  
 
(iv) State-owned enterprises and their role in the solar energy electricity industry 
Thailand’s electricity sector has evolved from a government monopoly to a semi-unbundled 
structure called the ‘Enhanced Single Buyer’ model. In Thailand, the enhanced single buyer 
model consists of a single vertically integrated utility, the Electricity Generating Authority of 
Thailand (EGAT). Under this model EGAT owns and manages a portion of the generation fleet, 
the entirety of the transmission network, and a portion of the retail market. In this model, EGAT 
is a major power producer, a single buyer or monopolist purchasing electricity from private 
power producers and a natural monopolist in the transmission business.81 
 
                                                          
78 Asian Development Bank, ‘Sector Overview’, (Grid-Parity Rooftop Solar Project (RRP THA 49087), Asian Development 
Bank) https://www.adb.org/sites/default/files/linked-documents/49087-001-so.pdf 
79 See eg, Asia-Pacific Economic Cooperation, above n 73, 16-19. International Energy Agency, above n 3, 25. 
80 International Energy Agency, above n 3, 26. 
81 Koomsup and Sirasoontorn, above n 61. 
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The Electricity Generating Authority of Thailand (EGAT) is the state-owned utility. EGAT owns 
and operates most of the country’s power generation capacity and all of its transmission 
network. It operates the system and is the principal off-taker. It sells all the power it generates, 
or purchases, from private power producers and neighbouring countries to two state-owned 
enterprises: the Metropolitan Electricity Authority (MEA) and the Provincial Electricity 
Authority (PEA).82  
 
EGAT is the sole owner of the transmission system. This includes the transmission lines with 
voltages of 500 kilovolts (kV), 230 kV and 115 kV, as well as the high-voltage direct current 
(HVDC) power exchange (300 kV HVDC link) between the southern part of Thailand and 
Malaysia. Moreover, EGAT is responsible for system operations, including dispatch of the 
generation fleet. To maintain transparency and to ensure that IPPs are dispatched equally with 
EGAT owned generation, system operations are ring-fenced from the rest of the company. 
EGAT has set up a National Control Center (NCC) and five Regional Control Centers (RCCs), 
comprising the Metropolitan, Central, Northern, North-eastern and Southern areas.83 
 
The Metropolitan Electricity Authority (MEA) was established on 1 August 1958 as a state 
enterprise under Ministry of the Interior which is responsible for distribution in the Bangkok 
and metropolitan area including Nonthaburi and Samutprakan provinces. The Provincial 
Electricity Authority (PEA) is also a state enterprise which was established on 20 September 
1960. It is now under the supervision of Ministry of the Interior. The PEA is in charge of power 
distribution to the remaining provinces. EGAT is a single buyer who sells electricity to the PEA 
and MEA, and also to some large industrial electricity users who are connected directly to the 
transmission network.  
 
                                                          
82 Asian Development Bank, above n 75. 
83 International Energy Agency, above n 3, 27. 
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(v) The government institutions’ roles in solar energy electricity 
Policy-making agencies, including the Energy Policy and Planning Office (EPPO) and the 
National Energy Policy Council (NEPC), and implementation agencies, including the Energy 
Regulatory Commission (ERC) and the three utilities (EGAT, PEA and MEA), are the key 
public agencies involved in solar PV deployment.  
 
These institutions have the power to build up a supportive environment or conversely to 
discourage the solar PV development with policy uncertainties. For example, well-designed and 
well-implemented market incentives, could help PV reach its target, drive down the cost, and 
encourage people participation. On the other hand, ineffective policy and regulatory 
frameworks could cause confusion among stakeholders, increase investment risk, and create a 
bad image of PV development. 
 
With regard to the current status of policy and regulation for solar energy electricity, policy 
uncertainties have historically been a key characteristic of Thailand’s solar power policy with 
the frequent rule changes between 2008 and 2010, and on-again, off-again Adder (Feed-in 
Premium) scheme support. While utility-scale solar power capacity continues to increase due to 
the long backlog of contracts in the pipeline, no new applications for Adder are currently being 
accepted. At the same time, the NEPC has acknowledged in principle for employing of a new 
feed-in tariff (FIT), on 22th October 2014, based on proposals developed by Ministry of Energy 
to replace the former Adder program.84 
 
(b) Businesses and their role in the solar energy electricity industry 
The Thai government decided to encourage private sector participation in the electricity sector 
in 1992 to promote competition, reduce public debt and increase the efficiency of electricity 
generation and distribution. 
 
 
                                                          
84 Federal Ministry of Economic Affairs and Energy, ‘Thailand Renewable Energy Policy Update 01/2017’ (Federal Ministry 
of Economic Affairs and Energy, Germany, 2017) 3. 
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(i) The key businesses in the solar energy electricity industry 
Participants from the private sector were allowed access to the electricity market in the form 
of Independent Power Producers (IPPs) and Small Power Producers (SPPs) in 1992, and Very 
Small Power Producers (VSPPs) in 2002.85 The definition of IPPs, SPPs and VSPPs is that 
installed capacity must be more than 90MW, from 10 to 90 MW, and less than 10 MW, 
respectively. 
 
Under the single-buyer system, IPPs and SPPs are required to sell electricity to the high-voltage 
transmission system owned by the only buyer (EGAT) which subsequently sells the power to 
the distribution companies. VSPPs must sell power through the two state-owned distribution 
systems, the Metropolitan Electricity Authority (MEA) and the Provincial Electricity Authority 
(PEA).86 The system effectively means that the purchase of power from independent generators 
is not subject to competition. However, the ERC is responsible for regulating electricity 
procurement as well as monitoring the selection procedures to ensure fairness for all parties.87 
 
The government has allowed the private sector to engage in renewable energy power 
generation. The Small Power Producer program allows private developers to build, own, and 
operate renewable energy power projects in the 10 megawatt (MW) to 90 MW capacity range 
and to enter into power purchase agreements with EGAT. Under a separate program for Very 
Small Power Producers, private firms generating up to 10 MW of renewable energy, can sell 
power to MEA or PEA. Small and very small power producers using renewable energy are 
eligible for a feed-in tariff on top of the wholesale electricity price. Thailand imports electricity 
from the Lao People’s Democratic Republic and Malaysia, and exports electricity to 
neighbouring utilities in Cambodia, the Lao People’s Democratic Republic, and Malaysia.88 
 
                                                          
85 Milou Beerepoot et al, ‘Incentives for Renewable Energy in Southeast Asia: Case study of Thailand’ (International Institute 
for Sustainable Development and Trade Knowledge Network, February 2013) 5. 
86 International Energy Agency, above n 3, 25. 
87 Milou Beerepoot et al, above n 82, 6. 
88 Asian Development Bank, above n 75. 
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The permit issuing process for VSPP projects is complex, involving significant documentation 
requirements, the involvement of a third-party contractor, and approval by MEA, PEA and the 
ERC. For a VSPP, the required permits include a generation licence, an industrial permit, a 
building permit, a zoning permit, and an environmental safety assessment for plants larger than 
5 MW and less than 10 MW. A minimum timeframe of one year is to be expected to acquire all 
the permits. Discussions have been held about turning the ERC into a one-stop-shop for VSPP 
licences. 
 
(ii) Other related businesses 
Other key players in Thailand’s solar value chain include manufacturers of PV modules and 
related materials, manufacturers of balance of system (BOS) and components, financiers, 
engineering companies, procurement and construction services (EPC), and those who provide 
operations and maintenance (O&M) services.89  
 
With regards to PV there are a few local module manufacturers with a total capacity smaller 
than 200 MW. Due to small-scale production, these domestic PV module manufacturers face 
difficulty in competing on price with foreign manufacturers. The PV service business has 
boomed, owing to the policy packages consisting of feed-in tariff rates for rooftop and ground-
mounted solar systems with a total target of 1,000 MW. This 1 GW installation program is due 
to be completed in the next few years. There are many companies, both domestic and foreign, 
delivering engineering, procurement and construction services (EPC), together with the 
provision of operations and maintenance services.90 
 
(iii) The roles of businesses in in solar energy electricity industry 
The private sector can be a driving force in terms of contributing to policymaking, building a 
skilled workforce, and increasing public awareness and demand for additional solar PV 
capacity. More ASEAN economic integration in the near future may mean opportunities for 
early movers that specialize in the green power industry to tap into larger markets.  
                                                          
89 Energy Research Institute, above n 27, 17. 
90 Ibid, 17-18. 
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The degree of competition in the domestic market is strongly influenced by the policy and 
regulatory landscape. Even though solar power market expansion is strongly driven by global 
module prices, domestic market conditions and government intervention can cause system 
price differentials as evidenced in the comparison between U.S. and German system prices.91  
 
A highly competitive environment characterized by guaranteed grid access, low barriers to 
entry, low transaction costs of permitting, and no subsidies for fossil fuels, can lower the price 
differentials between countries. Therefore, competitive pricing conditions can be an important 
driving force that shapes future PV market scenarios. A competitive market can stimulate entry 
and induce new business models that increase access.  
 
With regards to the current status of the business sector, at the moment the market for solar 
power in Thailand is non-competitive and this can limit the role of the private sector for three 
main reasons. Firstly, grid access is not guaranteed due to technical concerns and the lack of 
any standardized grid access protocol. Secondly, the permit issuing process remains complex 
and involves many agencies and delays. Finally, the emphasis on top-down planning allows a 
disproportionate influence by large market players in policy and regulatory design at the 
expense of proper participation and feedback from all stakeholders.92 
 
The lack of competition in Thailand’s solar market has meant it is seen as a high-risk 
environment for investors and there is a lack of incentive for new entrepreneurs to initiate new 
business models for broader access. Given the limited size of the domestic market, big players 
in the Thai PV market are already looking abroad for investment opportunities. 
 
With regard to the Thai people’s roles in the solar industry, more a skilled workforce is being 
built through solar farm businesses and many companies already have plans to expand the solar 
farm business into neighbouring countries. However, the government does not have strategies 
                                                          
91 Joachim Seel, Galen Barbose, and Ryan Wiser, ‘Why Are Residential PV Prices in Germany So Much Lower Than in the 
United States? A Scoping Analysis’ (Lawrence Berkeley National Laboratory, 2013) 
92 Energy Research Institute, above n 27, 26. 
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at the upstream, midstream, and downstream stages of the solar industry. As a result, they are 
foregoing opportunities to systematically build value and build important human skills within 
the solar industry. 
 
(c) Community participation in solar energy sourced electricity  
Across the globe a green mindset is driving the adoption of eco-friendly products or services 
more than ever before. Electricity consumers today are becoming more aware of the sources of 
their power and many have expressed a preference for green self-generation.93 Proactive users, 
especially owners of rooftops, will likely participate more and more in the future in the 
investment in solar systems provided that new business models allow for more widespread 
investment by individual or groups of customers. 
 
With regards to the current status of community participation, the results many surveys have 
shown strong Thai consumer preferences toward green power, especially solar power. The 
Solar PV Roadmap Initiative policy deliberation process revealed that it was an aim of 
stakeholders to achieve a target of solar power as high as 30% of the country’s installed capacity 
by 2035.94 However, even the most proactive people are still limited in their ability to invest in 
solar power due to the relatively high cost, limited business models & financing options, and 
complex permit processes. 
 
2 Regulatory instruments for solar energy for electricity in Thailand 
AEDP2015 formulates three broad general strategies: 1) increasing preparedness on feedstock 
and technologies; 2) increasing renewable energy production and expanding the renewable 
energy market; and 3) increasing renewable energy awareness. Specific actions to support these 
strategies focus on stepping up efforts to increase investment, production and workforce 
participation in the renewable energy market. 
 
                                                          
93 Energy Research Institute, above n 27,  27. 
94 Ibid. 
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(a) Key regulatory instruments 
Thailand has put in place some key support measures that have stimulated private-sector 
investment in renewable power. 
 
(i) Solar Off-grid program for rural non-electrified areas (1993-present) 
Solar electrification in remote areas of Thailand has existed since 1993. The target areas of the 
solar off-grid program were the rural non-electrified areas such as schools, hospitals and health 
care clinics, community centres, military bases and police stations around the border area, 
national forests, and royal development projects.95 These solar off-grid programs obtained 100% 
Government support with regular maintenance. As of 2011, the solar off-grid program with 
government support had 1,756 systems installed with a total capacity of 3,905 kW peak 
generation. In 2014, Thailand had 29.15 MW of off-grid systems installed.96 
 
(ii) Solar Grid program: Adder (Feed-in Premium) and Feed-in tariff (FIT) 
Tariff programs have been in place since 2007 and are available to six types of technology: 
biomass, biogas, solar, wind, small/micro hydro, and waste-to-energy. In its original form, the 
tariff structure comprised a premium paid on top of prevailing wholesale electricity rates, and 
hence the program was called the “Adder” program. Currently, the program has a “fixed feed in 
tariff” structure. This was following the National Energy Policy Council’s resolution to change 
the price structure for solar projects in 2010 and for all other technologies in 2014. Two main 
types of tariff are available, as detailed below. 
 
(1) Adder (Feed-in Premium) and its results (2007-2013) 
Thailand was one of the first Asian countries to implement a feed-in tariff program, with 
streamlined, interconnected regulations and cost-avoidance tariffs adopted by the Thai Cabinet 
in 2002.97 This was followed by technology-specific renewable energy premium tariffs in 
                                                          
95 Thomas Chrometzka, ‘Tapping Thailand’s solar potential’ (Federal Ministry of Economic Affairs and Energy, Germany, 
2014). 
96 Department of Alternative Energy Development and Efficiency, ‘Thailand PV Status report 2014-2015’ (Department of 
Alternative Energy Development and Efficiency, 2016) 20. 
97 Chris Greacen, ‘An emerging light: Thailand gives the go-ahead to distributed energy’ (2007) Cogeneration & On-Site 
Power Production Magazine 65-73. 
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2006.98 The program is called ‘Adder (Feed-in Premium)’ because it adds additional payments 
to renewable energy generators on top of the normal prices that power producers would receive 
when selling electricity to the power utilities.  
 
a) Adder program 
The Adder program was introduced in 2007 to provide a feed-in premium to add additional 
payments for electricity generated from renewable energy sources beyond the standard rate per 
unit (kilowatt hour). Thailand’s Adder program incentivizes renewable energy by guaranteeing 
attractive power purchasing rates. Eligible participants enter into long-term contracts with the 
local utility to sell electricity at a pre-specified tariff for a pre-specified period of time. 
 
The Premium-price feed-in tariff, or ‘Adder,’ was offered for solar power between 2007 and 
2010, resulting in 782 MW of solar power by the end of 2013. The growth of Thailand's grid-
connected solar power capacity has been phenomenal, averaging 211% per year between 2007 
and 2013.99 
 
The Adder program is implemented through Thailand’s three electric utilities: the Electricity 
Generating Authority of Thailand (EGAT), the Metropolitan Electricity Authority (MEA), and 
the Provincial Electricity Authority (PEA). The three utilities purchase electricity from 
renewable electricity generators using two types of regulations outlined below.100 
1. Very Small Power Producers (VSPP) regulations. These apply to generators sized less 
than or equal to 10 MW. Electricity produced by the VSPP is sold to PEA or MEA. 
2. Small Power Producers (SPP) regulations. These apply to generators sized greater than 
10MWand less than 90MW. Electricity produced by the SPP is sold to EGAT. 
                                                          
98 Narupat Amornkosit, ‘Renewable energy policy: recent policies on SPP/VSSP’ (Renewable Energy: Technology, Markets 
and Policies in Southeast Asia, Bangkok, Thailand, 2007);  Energy Policy and Planning Office (EPPO). Electricity statistics. 
http://www.eppo.go.th/info/5electricity_stat.htm [accessed 30.11.12]. 
99 Sopitsuda Tongsopit, 'Thailand's feed-in tariff for residential rooftop solar PV systems: Progress so far' (2015) 29 Energy 
for Sustainable Development 127-134. 
100 Sopitsuda Tongsopit and Chis Greacen, ‘An Assessment of Thailand’s Feed-in Program’ (2013) 60 Renewable Energy 439-
445. 
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Adder rates are distinguished by technology type, installed capacity, contracted capacity, and 
project location. The basic features of Thailand’s Adder program101 are summarized below. 
 Eligible applicants: applicants must be VSPPs and SPPs that utilize solar, wind, 
biomass, biogas, hydro, and waste energy to participate in the program. VSPPs and SPPs may 
be private or public entities, but not utilities.  
 Rate structure: the rate structure of Adder used in Thailand since 2007 is a “premium-
price FIT payment” paid on top of the utility’s avoided costs. Higher Adders are paid in the three 
southernmost provinces which have experienced political unrest, as well as in off-grid areas 
where the PEA generates electricity from diesel power plants. The Adder rates are listed in 
Table 5.4 
 Adder Rate: Thailand’s Adder rates are differentiated by technology, installed capacity, 
and geography. Higher Adders are paid in the three southernmost provinces which have 
experienced political unrest; and in off-grid areas where the PEA generates electricity from 
diesel power plants. The Adder rates for solar energy are listed in Table 5.4  
 Cost control mechanism (cap and deadline): the first phase of the Adder program had a 
deadline for submitting applications by the end of 2008. In March 2009, the program was 
resumed to accept more applications with no new deadline but the National Energy Policy 
Commission (NEPC) imposed a broad guideline that new project approval would be subject to 
acceptable cumulative impacts on pass-through costs to ratepayers.102 This broad guideline did 
not, however, specify the level at which pass-through costs become unacceptable. In practice 
this means that utilities, which are tasked with approving project applications, were aware of 
this eventual ceiling, but had no rule to guide them when to stop approving applications. 
 Approval process and criteria: in the early phase of the VSPP and SPP programs (from 
2007 to 2009), the utility that owned the transmission or distribution system to which the 
applied project was to be connected was the sole party responsible for application approval and 
Power Purchase Agreement (PPA) signing approval. The main criterion for project approval 
was grid availability. Since June 2010, however, the final approval authority moved to the 
                                                          
101 Ibid. 
102 NEPC Resolution 9 March 2009. 
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Ministry of Energy and additional criteria have been implemented. These include a project’s 
readiness in terms of access to loans, land, and government permits. Furthermore, since August 
2009 each new project application has also been required to submit a security deposit to the 
utility, which is returned after project commissioning. 
 Contract term: approved projects sign a 5-year Power Purchase Agreement (PPA) with 
the utility to which the project is connected. This is renewed automatically if none of the 
contract parties express the need to terminate the contract. 
 Support period: The Adder is paid for 10 years (wind and solar projects) or 7 years (other 
renewables). This starts once the project begins selling electricity to the grid. After the duration 
of the Adder program, the power producer receives a tariff equal to the wholesale electricity 
rate.103  
 Financing mechanism: The Adder is financed through a pass-through mechanism. This 
means that the cost is passed on to all electric power customers as a component of a quarterly-
adjusted automatic fuel price volatility adjustment tariff known as the “Ft charge”. The Ft charge 
appears as a line-item on all customers’ monthly electricity bills. 
 
 
 
 
 
 
Table 5.4: Thailand’s Adder rates  
Type of  
Renewable 
Energy 
Unit: (THB/kWh) Years 
supported 
2007  
Adder rate 
2009 Adder 
rate 
2010  
Adder rate 
Special Adder for three 
southernmost provinces 
 
Solar up to 
90MW 
8  8 6.5 1.50 10 
Target (MW) 500 MW by 2022 
under REDP 2008-2022 
2,000 MW by 2021 
under AEDP 2012-2021 
  
                                                          
103 Federal Ministry of Economic Affairs and Energy, above n 49, 3. 
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Note: The Adder rate on January 2013 remains at 2010 levels, with the exception of solar power Adder program, 
which no longer accept new applications. 
 
b) Adder program’s results 
The Adder Program was implemented in 2007 to incentivize the production of different types 
of renewable power. The Adder program for solar power closed in June 2010 and no new 
applications for the solar Adder were accepted. As a result of the solar Adder program there 
has been an exponential growth of solar power as shown in Figure 5.2. Despite the cessation of 
the Adder, solar PV experienced remarkable growth. A backlog of applications coupled with 
rapidly declining manufacturing costs in China created a very attractive opportunity to invest 
in solar. Financial institutions became more willing to invest and participate in solar PV 
projects, which caused a surge in investment.  
 
Figure 5.2: The Growth of the Installed Capacity of Grid-Connected Solar Power in Thailand between 2006-2013 
 
Source: Scaling up Solar PV: A Roadmap for Thailand104 
 
Lack of transparency and inconsistency in financial incentives undermined the initial Adder 
program. Moving forward, an open screening criteria and a consistent regulatory framework 
could make the feed-in tariff a more powerful policy mechanism to support solar PV for 
Thailand.  
 
After a four-year pause in the solar Adder program, in 2014 the government reopened support 
for this form of feed-in tariff with a quota of about 500-600 MW of new solar farms. The idea 
was that new solar farm capacity would receive a fixed feed-in tariff at the rate of 5.66 
                                                          
104 Energy Research Institute, above n 27, 8. 
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THB/kWh for 25 years after the commercial date of operation. The approved projects were 
expected to come online by December 2015. 
 
The most immediate manifestation of this policy ambivalence has been discontinuous support 
for the Adder measure. When operational, this one of the major mechanisms that helps the 
country meet its renewable energy targets. But discontinuous support for the Adder has created 
a high level of uncertainty for investors.105 
 
(2) Feed-in Tariff and its results (2014-present) 
In June 2010, the Thai government approved a plan to switch from a premium-price FIT 
payment to fixed-price FIT payment, and studies to determine the rate for each type of RE are 
underway.106  
 
On 22nd October 2014, the NEPC acknowledged the principle of employing a new feed-in 
tariff (FIT) developed by Ministry of Energy, which would replace the former Adder program 
that had been in place for several years.107 The full policy for the FIT for Very Small Power 
Producer (VSPP) of less than 10 MW installed capacity was approved by NEPC on 15th 
December 2014. Following the NEPC’s resolution, the ERC announced the regulatory 
framework for purchasing power from VSPP renewable energy projects in the government 
gazette on February 22, 2015. The MoEN explained the introduction of the FIT for VSPP was 
selected as a first step because of the limited transmission systems. 
 
The new FIT will be granted for 25 years. An exception to this is power systems fuelled by 
landfill gas which will receive support for 10 years only. The FIT rates differ greatly depending 
on power plant size and fuel types and different bonuses are being granted for certain 
systems.108 The quota, or target, for certain areas is being determined by the Ministry of Energy 
                                                          
105 Tongsopit and Greacen, above n 97, 439-445. 
106 Ibid. 
107 Federal Ministry of Economic Affairs and Energy, above n 81, 3. 
108 Federal Ministry of Economic Affairs and Energy, ‘Thailand Renewable Energy Policy Update: New Power Development 
Plan announced in May (Status May 2015)’ (Federal Ministry of Economic Affairs and Energy, Germany, 2015) 3. 
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in cooperation with EGAT/PEA and MEA. This should allow the EGAT to improve 
transmission systems and to be able to support the increase of electricity from renewable energy 
sources in the future as well as opening calls for more projects.109 
 
In relation to the target of solar programs, the NEPC decided to formulate a total target of 3,800 
MW, comprising 2,800 MW from solar farms, 800 MW from solar farms on government land 
or managed by agricultural cooperatives, and 200 MW from PV rooftops.110 The current status 
of the different programs are summarized in Table 5.5 below. 
 
Table 5.5: Current status of solar programs in Thailand 
Status of solar programs Commercial 
Operation Date 
(COD) achieved 
PPAs signed 
and accepted, 
but no COD yet 
Total 
(COD + 
PPA) 
COD 
Deadline 
Quota 
(MW) 
1) Feed-field 
installation 
(Solar farms)[1] 
Adder&FIT Scheme 
(2006-2015) 
2,631 - 2,631 Finished 2,800 
Government and 
Agricultural Cooperative 
Phase 1[2] 
- 271 271 December 
31, 2016 
300 
New! Government and 
Agricultural Cooperative 
Phase 2 (Not announced) 
- - - - 500 
2) Solar Rooftop Phase 1 (2013) & Phase 2 
(2015)[3] 
130 - 130 Finished 200 
New! Self-consumption 
pilot scheme (2016) 
- 38 38 January 
31, 2017 
 
 Total 2,761 309 3,070  3,900 
Source: ERC [1] EGAT data as of October 2016, PEA/MEA data as of 30 November 2016 
[2] ERC SPP/VSPP Database as of October 2016 
[3] MEA/PEA Data as of 30 June 2016 
 
                                                          
109 Federal Ministry of Economic Affairs and Energy, ‘Thailand Renewable Energy Policy Update: New Power Development 
Plan announced in May (Status May 2015)’ (Federal Ministry of Economic Affairs and Energy, Germany, 2015) 3. 
110 Ministry of Energy, Press release on 11 May 2015, (2015) Accessed May 2015 
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a) Free-field installations (solar farm) 
The target of the free-field installations (solar farms) under the Adder and FIT schemes was set 
at 3,600MW.111 This target comprises solar farm installations under the Adder scheme and the 
FIT scheme of 2,800 MW and the free-field government and agricultural cooperatives of 800 
MW. 
 
i) Adder and Feed-in schemes 
A target was set for the free-field installations under the Adder scheme and the new feed-in 
tariff scheme of 2,800 MW. This target comprises 1,800 MW from the Adder scheme, which 
received Adder (Feed-in premium) at a rate of 8 THB/kWh and 6.5 THB/kWh between 2007-
2013. Added to this is 1,000 MW for the Solar Farms applied under the Adder scheme before 
June 2010.  
 
Solar farms that applied under the Adder scheme, before June 2010 which did not receive a 
PPA at the time, were given a chance to finally realize their project proposals by converting 
their PPAs from Adder 6.50 baht/kWh with a 10 year period to the FIT rate at 5.66 baht/kWh 
for 25 years. The targeted scheduled commercial operation date (SOD) for the awarded PPAs is 
December 31, 2015.112 These installations were approved with a fixed feed-in tariff rate of 5.66 
THB/kWh for the 25 year period.113 
 
The current status of Adder and Feed-in tariff for free-field installation (solar farm) 
According to the ERC, a total of 1,631 MW free-field installations in the Adder program were 
contracted by May 2015, of which 1.36 GW have already been installed on the ground. 172 
                                                          
111 Federal Ministry of Economic Affairs, ‘Thailand Solar Policy Update’ (Federal Ministry of Economic Affairs, Germany, 
2015) 2. 
112 Thidarat Sawai, ‘Solar Power Policy: Status update 2016’ Thai-German Technology Conference: Photovotaic and Grid 
Integration May 23, 2016 Bangkok Thailand 
113 Federal Ministry for Economic Affairs and Energy, Thailand Solar PV Policy Update, (Federal Ministry for Economic 
Affairs and Energy, Germany, May 2015) 
249 
 
projects with a total of 989.675 MW were accepted to receive PPAs in May 2015 with a feed-
in tariff (FIT) of 5.66 Baht/kWh. These have been granted for a period of 25 years.114 
 
Looking at the numbers, the newly approved projects as well as the connected projects (2.6 GW 
in total) still fall short of the target of 2,800 MW. Currently, there have been no announcements 
from the DEDE or the Ministry of Energy on how to bridge the gap. 
ii) Government Agency and Agricultural Cooperatives program (Ground Mounted PV) 
In August 2014, the Government announced a ‘Government and Agricultural Cooperatives’ 
program with an overall target of 800 MW. The program is under a public-private partnership 
(PPP) framework. This means that the government or an agricultural cooperative is the public 
partner/owner and the private sector is the project supporter, providing know-how and 
technology.115 This program aims at realizing solar farms with capacity up to 5 MW in the form 
of public-private partnerships (PPP) with the governmental sector or agricultural cooperatives 
as public partners. However, the particulars of the program were not revealed until March 2015, 
when the Energy Regulatory Commission (ERC) published the details and regulations116 after 
NEPC’s approval. After the approval, the ERC announced the detailed application process on 
17th September 2015.117 Following this announcement the application process for Government 
and Agricultural Cooperatives program was separated into 2 phases. Phase 1 opened for 
application rounds in Nov-Dec 2015. Due to some controversies with regards to the selection 
                                                          
114 Federal Ministry for Economic Affairs and Energy, Thailand Solar PV Policy Update, (Federal Ministry for Economic 
Affairs and Energy, Germany, May 2015)  
115 Cynthia Pornavalai, ‘Thailand 4.0: Powered by Renewable Energy?’ (2017) 1 Journal of The American Chamber Of 
Commerce In Thailand 20 
116 Regulation of the Energy Regulatory Commission on Ground-mounted solar for agricultural co-operatives and 
government properties  2015. Access on 10 January 2016 
http://www.erc.or.th/ERCWeb2/Upload/Law/%E0%B8%A3%E0%B8%B0%E0%B9%80%E0%B8%9A%E0%B8%B5%E0%B8%A2%E0
%B8%9A%E0%B8%81%E0%B8%81%E0%B8%9E.%E0%B8%A3%E0%B8%B1%E0%B8%9A%E0%B8%8B%E0%B8%B7%E0%B9%89%
E0%B8%AD%E0%B9%84%E0%B8%9F%E0%B8%9F%E0%B9%89%E0%B8%B2%E0%B8%88%E0%B8%B2%E0%B8%81%E0%B8%AB
%E0%B8%99%E0%B9%88%E0%B8%A7%E0%B8%A2%E0%B8%87%E0%B8%B2%E0%B8%99%E0%B8%A3%E0%B8%B2%E0%B8%8
A%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B9%80%E0%B9%80%E0%B8%A5%E0%B8%B0%E0%B8%AA%E0%B8%AB%E0%B8
%81%E0%B8%A3%E0%B8%93%E0%B9%8C%E0%B8%A0%E0%B8%B2%E0%B8%84%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B
9%80%E0%B8%81%E0%B8%A9%E0%B8%95%E0%B8%A3.PDF 
117 Announcement of the Energy Regulatory Commission on Ground-mounted solar for agricultural co-operatives and 
government properties  2015. Access on 10 January 2016 
http://www.erc.or.th/ERCWeb2/Front/News/NewsDetail.aspx?rid=2723&CatId=1 
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criteria, the process was delayed which shifted the scheduled commercial operation date 
(SCOD) of the projects to 31st December 2016.118  
 
The basic features of program119 are summarized below. 
 Eligible applicants: 
(1) Governmental agencies (group 1) including Governmental agencies, Universities 
regulated by the government, governmental organizations (excluding public 
organization and state enterprises) and,  
(2) local administration units, agricultural cooperatives (group 2) including agricultural 
cooperatives, land settlement cooperatives and fishing cooperatives.  
 The feed-in tariff rates: The feed-in tariff for agricultural co-operatives and government 
properties phase 1 and phase 2 are outlined in Table 5.6. 
 Targets: The two groups will split the quota of 800 MW between them with 400 MW 
each. Each agency or cooperative will be allowed to host only one project per depending 
department per one area.  
 Power purchase agreement (PPA): The PPA duration is 25 years for phase 1 and 20 
years for phase 2 starting from the scheduled commercial operation date (SCOD) 
specified in the PPA, or the actual operation date (COD), depending on which come 
first. The PPA must be signed within 120 days from the date of notice from the ERC. In 
the case where a PPA has already been signed but the project cannot dispatch power to 
the system, the SCOD can be postponed by sending a letter to the related distribution 
authority 30 days prior to the SCOD. The distribution authority will then consider an 
extension for the SCOD. 
 
Notably it is not permitted to transfer the rights and obligations in the application, or in the 
PPA itself, to others, unless the applicant receives the consent of the electricity distribution 
                                                          
118 Announcement of the Energy Regulatory Commission on Ground-mounted solar for agricultural co-operatives and 
government properties 2015 (Amendment). 
http://www.erc.or.th/ERCWeb2/Front/News/NewsDetail.aspx?rid=2856&CatId=1&muid=36&prid=21 
119 Tongsopit and Greacen, above n 97, 439-445. 
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authority according to its guidelines and the transfer is approved by the ERC. However, if a 
PPAs rights and obligations are traded, it is not allowed to: 
 Change the number of shareholders in a way that causes the original shareholders of 
the project to constitute less than one half of the project consortium. 
 Change the distribution of shares among the new shareholders in a way that causes the 
original shareholders to hold less than 51% of shares during the first 3 years after COD. 
 
Table 5.6: FITs for ground-mounted solar for agricultural co-operatives and government properties 
Technology  
 
FIT rate in Phase 1 
THB/kWh 
Period of 
Time 
(Phase1) 
FIT rate in Phase 
2 THB/kWh 
Period of 
Time 
(Phase2) 
Target 
(MW) 
 
Ground-mounted 
solar for 
agricultural co-
operatives and 
government 
properties 
5.66 25 years 4.12 25 years 800 MW 
 
Note: installations to be operational by September 2016. 
Source: DEDE (2015b), “Performance on alternative energy policy (Jan-Aug 2015)”, webpage, 
www.dede.go.th/download/state_58/sit_57_58/calendar_aug.pdf. 
 
Agro-Solar Phase 1 
The target for phase 1 was initially planned for a total of 600 MW for regions with transmission 
lines available (North, East, West and Central). However, the ERC’s re-announcement, after the 
NEPC’s resolution (original document), revised the phase 1 target down to 300 MW. This meant 
that Phase 1 only contained projects under agricultural cooperatives, leaving 167 projects 
eligible, which amounted to 798.62 MW. Out of those projects, 67 projects were selected with 
a total of 281.32 MW as shown in Table 5.7. 
 
Table 5.7: Selected projects for Agro-Solar Program in phase 1 
Region Projects MW 
1. Metropolitan Electricity Authority (MEA) 6 21.65 
2. Provincial Electricity Authority (PEA)   
North  1  5  
North-East  -  -  
South  -  -  
East  17  70.47  
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West  18  76  
Central  25  108.20  
PEA Total  61  259.67  
Phase 1 Total  67  281.32  
Source: ERC http://www.erc.or.th/ERCWeb2/Upload/Document/04262016183715091.pdf 
 
Agro-Solar Phase 2 
In order to fulfil the program’s overall target of 800 MW, phase 2 will have a target of 519 MW 
(400 MW for projects with governmental agencies and 119 MW for projects with agricultural 
cooperatives). However, there have been signals that the 400 MW with governmental agencies 
may be cancelled due to complications with public-private partnership issues. This means that 
only 119 MW could be open for application for projects with agricultural cooperatives. In this 
case, it is expected that the application period will be announced within the first half of 2017. 
 
Detailed regulation for the Government Agencies and Agricultural Cooperatives program was 
comprises of regulations dated from 13th March 2015.120 These regulations announced the 
purchase of power from solar free-field installations located on land owned by governmental 
agencies or agricultural cooperatives with an installed capacity of 5 MW or less. Projects in 
phase 1 will received a Feed-in Tariff (FIT) at a fixed rate of 5.66 THB/kWh for 25 years. 
Projects in phase 2 will receive an FIT rate of 4.12 THB/kWh for 20 years. This rate is applicable 
for power sales which do not exceed a capacity factor of 16%.121  
                                                          
120 Regulation of the Energy regulatory Commission on Ground-mounted solar for agricultural co-operatives and government 
properties  2015. Access on 10 May 2016 
http://www.erc.or.th/ERCWeb2/Upload/Law/%E0%B8%A3%E0%B8%B0%E0%B9%80%E0%B8%9A%E0%B8%B5%E0%B8%A2%E0
%B8%9A%E0%B8%81%E0%B8%81%E0%B8%9E.%E0%B8%A3%E0%B8%B1%E0%B8%9A%E0%B8%8B%E0%B8%B7%E0%B9%89%
E0%B8%AD%E0%B9%84%E0%B8%9F%E0%B8%9F%E0%B9%89%E0%B8%B2%E0%B8%88%E0%B8%B2%E0%B8%81%E0%B8%AB
%E0%B8%99%E0%B9%88%E0%B8%A7%E0%B8%A2%E0%B8%87%E0%B8%B2%E0%B8%99%E0%B8%A3%E0%B8%B2%E0%B8%8
A%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B9%80%E0%B9%80%E0%B8%A5%E0%B8%B0%E0%B8%AA%E0%B8%AB%E0%B8
%81%E0%B8%A3%E0%B8%93%E0%B9%8C%E0%B8%A0%E0%B8%B2%E0%B8%84%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B
9%80%E0%B8%81%E0%B8%A9%E0%B8%95%E0%B8%A3.PDF 
121 The capacity factor is meant to limit the amount of kWhs fed to the grid at the specified purchase price of the feed-in 
tariff. It expresses the percentage of the total energy produced annually compared with a multiple of installed capacity and 
number of hours in a year. With a capacity factor of 16% a maximum of 1,401,600 kWh per MW installed (in a year with 365 
days) or 1,405,440 kWh per  MW installed in a year with 366 days) will be remunerated with the FiT. All exceeding kWhs 
will be remunerated with a 12 months average of the wholesale electricity rate that EGAT sells to PEA (THB/unit) (at the 
voltage level of 11-33 kV) plus fuel tariff surcharge average wholesale (THB/unit).   
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The Current status of the program 122 
The target for phase 1 was initially planned for a total of 600 MW for regions with transmission 
lines available (North, East, West and Central). However, ERC’s re-announcement after NEPC’s 
resolution (original document) revised phase 1 target down to 300 MW. This meant that Phase 
1 only contained projects under agricultural cooperatives, leaving 167 eligible projects, 798.62 
MW. Out of those projects, 67 projects were selected with a total of 281.32 MW. 
 
In order to fulfil the program’s overall target of 800 MW, phase 2 will have a target of 519 
MW. This is made up of 400 MW for projects with governmental agency and 119 MW for 
projects with agricultural cooperatives. 
 
b) Solar rooftop 
Because of Thailand’s experience with large solar farms and its promotion policies, the country 
provides a hub for PV testing services in high temperature regions and is a fruitful source of 
information for other ASEAN countries.  In 2013, the Thai Government announced the first 
solar rooftop policy for the country with the first rooftop projects starting to be developed as 
of October that year.123 Several FIT programs were created with especially high rates for 
smaller solar energy projects.  By giving the highest FIT to the smallest producers, the Thai 
government aimed to promote green energy communities and small scale rooftop programs.   
 
i) Solar rooftop for Commercial and Residential installations (2013-2015) 
Alongside the ambitious policies for the feed-field sector, the first rooftop policy for the country 
was announced in 2013. A quota was allocated by the government of 100 MW for commercial 
and 100 MW for residential rooftop systems. This FIT replaced the Adder program that had 
been in place since 2007.  
                                                          
122 Federal Ministry of Economic Affairs and Energy, above n 81, 3. 
123 Federal Ministry of Economic Affairs and Energy and Department of Alternative Energy Development and Efficiency, 
‘Thailand pushes solar with new policies and program: FIT for solar farm/more capacities for residential rooftop/new solar 
community scheme’ (Project Development Program (PDP) South-East Asia, Federal Ministry of Economic Affairs and 
Energy, Germany, 2017) 2. 
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Basic Features of the program 
The feed-in-tariff scheme for rooftop PV systems for Commercial and Residential installations 
is separated into two phases described below: 
 
Solar Rooftop Phase 1 (2013) 
The first solar PV rooftop FiT policy for the country was announced in 2013 with a target of 
100 MW for commercial rooftops (10-1,000 kW) and 100 MW for residential (0-10 kW) rooftop 
systems (original document and unofficial GIZ translation). While the quota for commercial 
rooftop PV was reached quickly and the program was closed for further applications, only 
around 21 MW of PPAs were signed in the residential sector. The systems were originally 
meant to be commercially operational by the end of 2013, but many of the systems were not 
built in time and were delayed until 2014 and 2015 due to licensing delays. 
 
Solar Rooftop Phase 2 (2015) 
The residential sector received only around 21 MW of applications from the 100 MW quota. 
For this reason, in August 2014 the NEPC re-opened of the residential program calling it ‘Solar 
rooftop phase 2’. The scheme allocated 78.63 MW to fulfil the 100 MW target in the residential 
sector, with no quota for the commercial sector. On 9th January 2015, the ERC published the 
regulations for the residential rooftop program in the Government Gazette. On 2nd February 
2015, the ERC announced the call for applications which included details on how to apply for 
the remaining residential PV rooftop capacity. Companies were able to apply from 9th February 
2015 until 30th June 2015. 
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The Feed-in tariff rates 
The Feed-in Tariff for commercial and residential rooftop installations is outlined in Table 5.8. 
 
Table 5.8: Feed-in Tariff for commercial and residential rooftop installations 
Technology Power plant 
capacity 
Phase 1 FIT 
(THB/kWh) 
Period 
of time 
(Phase1) 
Phase 2 FIT 
(THB/kWh) 
Period 
of time 
(Phase1) 
FIT 
Premium* 
(THB/kWh) 
Quota 
(MW) 
Rooftop 
solar 
 
0-10 kW 
Residential 
rooftop 
6.96 25years 
 
6.85  
 
20years 
 
0.05 100 
MW 
10-250 kW 
Commercial 
Rooftop 
6.55 6.40 0.05 100 
MW 
250 kW-1 
MW 
Commercial 
Rooftop 
6.16 6.01 0.05 
 
Notes: installations to be operational by December 2015; kW = kilowatt. 
Source: DEDE (2015b), “Performance on alternative energy policy (Jan-Aug 2015)”, webpage, 
www.dede.go.th/download/state_58/sit_57_58/calendar_aug.pdf. 
(*) Only for Southern border provinces including Yala, Pattani, Narathiwat and 4 districts in Songkla province 
(i.e. Chana, Thepa, Saba Yoi and Na Thawi) 
 
Current status of the program124 
The launch of the rooftop FIT program in 2013 received positive responses from the private 
sector. Applications for the rooftop solar FIT program exceeded the quota for the commercial 
and industrial scales while the applications for the residential solar FIT were lower than the 
quota.  
 
The 100 MW quota for commercial and industrial scale installations were completely 
subscribed in the year 2013. While the quota for commercial rooftop PV was reached quickly, 
with approximately 106 MW realized and the program closed for further applications, the 
residential rooftop market has yet to pick up speed. Only 31.28 MW of residential-scale rooftop 
solar systems were subscribed from the first FIT application process. On the 15th August 2014, 
the NEPC announced to reopen the residential program for further applications to fulfil the 100 
MW target by allocating 69.36 MW quota for the residential rooftop market, later raising it to 
78.63 MW according to a quota for each region/province.  
                                                          
124 Federal Ministry of Economic Affairs and Energy, above n 81, 3. 
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ii) Rooftop PV Self-Consumption Pilot Scheme (2016) 
In January 2015, the National Reform Council (NRC) spoke in favour of a program that aimed 
at simplifying the installation of rooftop solar and allowing all citizens to install such systems 
and connect it to the power network.125 The ‘Solar Quick Win’ policy framework includes the 
proposal to implement a net-metering system in Thailand and set a long-term target of 10,000 
MW for rooftop solar.126 A working group, including all related agencies (ERC, EPPO, DEDE, 
MEA, PEA), was tasked with crafting the content of the scheme in 2016. 
 
The ERC officially announced the scheme on August 11, 2016.127 Applications were open for 
submission from 22 August 2016 – 7 October 2016. Systems had to be installed by January 31, 
2017. The scheme was positioned as a pilot scheme, meaning that governmental agencies want 
to use this scheme to first monitor and evaluate the data. The results from the evaluation and 
analysis by the consultants will be presented as technical and policy suggestions for the 
government to plan for future support schemes for rooftop PV.128 
 
Basic features of the program129 
 The eligible applicants: 
(1) The roof owner or a third person holding a lease contract with the owner or someone 
otherwise permitted by the owner to act on his behalf. The applicant can be an existing 
or new electricity user with MEA/PEA.  
(2) Another group of eligible applicants are those who have previously installed PV 
systems for self-consumption. This group can apply into the scheme (See note on the 
following page for self-consumption installation outside of the pilot scheme) 
                                                          
125 Federal Ministry of Economic Affairs and Energy, above n 81, 3. 
126 Report of Energy Reform Committee, National Reform Council ‘Quick Win Proposal for Solar PV Rooftops for 
Residential and General Buildings’ accessed 10 January 2017 http://www.thai-german-
cooperation.info/download/20150513_pdp_nrc_pv_rooftop.pdf 
127 The Energy Regulatory Commission, Announcement of the Energy Regulatory Commission related to Pilot Project for 
free electricity production through Solar PV Rooftops, (2016) accessed 20 January 2017 http://
www.erc.or.th/ERCWeb2/Upload/Document/ประกาศเร่ืองโครงการน าร่อง)Pilot Project)การผลิตไฟฟ้าพลงังานแสงอาทิตยอ์ยา่งเสรีและเอกสารแนบทา้ยประกาศ.
pdf 
128 Federal Ministry of Economic Affairs and Energy, above n 81, 3. 
129 Ibid. 
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 Quota: The pilot scheme has allocated 100 MW to be divided between the PEA and 
MEA. Each will allow for 50 MW (10 MW for residential scale and 40MW for 
commercial scale). The details of the quota for rooftop PV self-consumption are in the 
Table 5.9. 
 Capacity Limitations: The scheme imposes certain capacity limitations at 3 or 4 
different levels. On the system sizing level single phase users are limited to installing 
a maximum of 5 kW. Additionally, for MEA, system sizes are limited according to the 
ampere capacity of the applicant’s meter. The transformer cap and feeder cap is a 
limitation on the grid level, through which the MEA/PEA will review the applications 
by submission order until the transformer cap and feeder cap have been reached. 
 Connection costs: There are two types of connection costs that may be applicable: 1) 
cost for grid improvement130 and 2) fee for meter and meter monitoring.131  
 Connection Agreement: Once the applicant has completed installation, the applicant 
shall notify the PEA/MEA to enter into a connection agreement. The agreement refers 
to safety standards, operational codes and inspection requirements that the applicant 
shall follow. The agreement duration is 5 years for PV systems < 250 kW and 3 years 
for those >250 kW. At the end of the agreement, applicants must submit an inspection 
report to automatically renew the connection agreement. 
 
The pilot scheme was allocated for 100 MW, PEA and MEA each allow for 50 MW (10 MW 
for residential-scale; 40 MW for commercial scale). Governmental agencies want to use this 
scheme to monitor and evaluate the data.132 
 
 
 
 
                                                          
130 Most residential scale installation won’t incur any cost for grid improvement. For larger systems grid improvement costs 
may apply if transformer limitations are exceeded. 
131 This fee is waived for all installations connected on the low voltage level (<12 kV). For high voltage connection (>12 kV) 
there are fees for meter and meter monitoring approx. 100,000 THB (referring to information from PEA). 
132 Federal Ministry of Economic Affairs and Energy, above n 81. 
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Table 5.9: Quota of rooftop PV self-consumption pilot scheme 
Area Residential rooftop 
system size <10 kWp 
Commercial rooftop 
system size <1000kWp 
Total 
MEA 10 40 50 
PEA 10 40 50 
Total 20 80 100 
Source: Thailand Renewable Energy Policy Update 01/2017133 
c) SPP Hybrid Scheme (2017-2018)134 
Currently, the MoEN is considering imposing a new power purchasing scheme for projects 
using a hybridization/combination of RE technology. This scheme would come under a single 
firm PPA contract on the SPP scale (10-90 MW), a so called ‘SPP Hybrid Scheme’. A firm PPA 
contract means the power plant is obliged to supply a defined amount of power during certain 
peak and off-peak hours. The scheme could also use a competitive bidding process with an 
expected quota of 1000 MW. These power plants should start being connected in 2019-2020. 
However, the scheme will have to be conceptually approved by the NEPC at the policy level 
first. 
 
(b) Supplementary regulatory instruments 
The supplementary regulatory instruments in Thailand include financial and fiscal support from 
the ECON Fund, investment incentives from the Investment Promotion Act, and the Carbon 
Credit Facility. 
 
(i) The ENCON Fund 
The Energy Conservation Promotion Act 1992 (ENCON Act)135  established the ENCON 
Fund, which is Thailand’s main source of public finance for renewable energy subsidies and 
investment incentives (EPPO, 1992b). The fund receives money transferred from the petroleum 
fund at an amount determined by the Prime Minister. The petroleum fund receives revenue 
from levies imposed on petroleum product producers and importers at a rate determined by the 
                                                          
133 Ibid 
134 Federal Ministry of Economic Affairs and Energy, above n 81, 3.  
135 The Energy Conservation Promotion Act 1992 (Thailand) 
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NEPC. Further funding comes from surcharges on power consumption and interest incurred 
from the ENCON fund.136  
 
The fund provides working capital and grants for investment in energy efficiency and 
renewable energy for both the public and private sectors. The ENCON Fund is managed by the 
ENCON Fund committee and subcommittees with guidance from the NEPC. Three 
subcommittees act to screen projects prior to submission to the ENCON Fund. Projects with 
budgets that do not exceed THB10 million may be approved. The categories of eligible projects 
are shown in Table 5.10 below. 
 
Table 5.10: Subprograms under the ENCON Fund 
Program  Main Projects  Organization 
Responsibility  
Compulsory 
Program  
 Government Building Project 
 Project for Existing Designated Factories and 
Building 
 Project for Factories and Buildings under 
Designing or Construction 
 Public Awareness Campaign Project, under the 
DEDP’s responsibility 
 
 
 DEDE  
 
Voluntary Program   Promotion of Renewable Energy Utilization 
Project  
 Industrial Liaison Project  
 Research and Development Project  
 Energy Conservation in Non-Designated 
Factories and Buildings Project  
 Promotion of Small Power Producers Using 
Renewable Energy Project  
 
 
 EPPO  
 
Complementary 
Program  
 Human resource development  
 Public awareness campaign  
 Management and monitoring  
 
 
 EPPO  
 
Source: ‘Incentives for Renewable Energy in Southeast Asia: Case study of Thailand’  
 
When the ECON Fund was established, an initial amount of THB 1,500 million was transferred from 
the Petroleum Fund. Since then, additional funds have been added, including THB 29,110 million from 
                                                          
136 Beerepoot et al, above n 82, 11. 
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the Energy Conservation Promotion Fund for Phase 2 and a total of THB 32,000 million under Phase 
3.  
 
There are two departments under the MOE that are responsible for monitoring the ENCON 
fund, namely the DEDE and EPPO. Around two thirds of the total revenue of the ENCON Fund 
is managed by EPPO, while DEDE is responsible for the remaining one third of the total 
revenue. EPPO directs this fund towards renewable energy and energy conservation programs 
in the form of investment grants to government agencies, universities, NGOs and private 
businesses. DEDE uses the ENCON Fund to finance renewable energy and energy conservation 
projects, such as the revolving fund and the Energy Service Company (ESCO). 
 
For each of these incentives, DEDE and EPPO collaborate with other organizations for the 
actual implementation. These organizations include; the Thai Board of Investment (BOI), the 
Energy for Environment Foundation (EforE), and the Energy Conservation Foundation of 
Thailand (ECFT). DEDE has appointed the ESCO managers to two non-profit organizations, 
the ECFT and EforE. The BOI is in charge of income tax exemptions for energy conservation 
and for renewable energy equipment and machinery. All incentives are funded by the ENCON 
fund except the Adder measure, which is covered by a surcharge on electricity bills to 
consumers. 
 
(1) Revolving Fund  
The revolving fund is a low-interest loan scheme for energy conservation and renewable energy 
projects. The fund allocates money from the ENCON fund through financial institutions to 
entrepreneurs who are willing to invest in energy conservation and renewable energy. The 
scheme is monitored by DEDE and aims to stimulate financial institutions to provide finance 
to energy conservation and renewable energy projects. The fund provides loans to banks at a 0 
per cent interest rate. The banks lend this money to renewable energy projects according to their 
financial history, with a maximum interest rate of 4 per cent for a maximum loan period of 
seven years. So far, 11 commercial banks have participated as the implementing partners of the 
revolving fund scheme. 
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The maximum loan amount under the revolving fund is THB 50 million (US$1.25 million) per 
project. This amount has been set to provide finance to a large number of small and medium 
size projects rather than to only a few large projects. However, this fund is not enough for some 
projects that need additional commercial finance. As of September 2012, over nine years, it has 
managed a total of THB 6,982.5 million (DEDE, 2012b) across five phases. As a result, the total 
oil-equivalent saving of both energy efficiency and renewable energy projects is approximately 
THB 500 million (or the equivalent of 31 ktoe) per year per year. Table 5.11 shows that the 
budget for the revolving fund from the government is decreasing as the banks have gained 
experience in investing in energy projects and are able to finance investments with their own 
capital. Therefore, the banks no longer have as much need for the revolving fund as in the past. 
 
Table 5.11: Performance of Revolving fund scheme 
DETAIL  UNIT  1ST 
PHASE 
FOR EE  
2ND 
PHASE 
FOR EE  
3RD 
PHASE 
FOR EE 
1ST 
PHASE 
FOR RE*  
3RD 
PHASE 
FOR EE 
(ADDITIO
NAL)  
4TH 
PHASE 
FOR EE  
5TH 
PHASE 
FOR EE 
TOTAL 
Period   30/1/2003– 
29/1/2006  
17/3/2006– 
16/3/2009  
2/8/2007–
1/8/2010  
2/8/2007–
1/8/2010  
2/9/2009– 
1/9/2012  
1/6/2010– 
21/5/2013  
 
Total project  Projects  78  85  3,812  23  11  2  4,011  
Total fund  THB 
million  
3,427  3,536  2,000  2,576  1,272  20  12,831  
Fund from 
ENCON fund  
THB 
million  
2,000  2,000  1,988  942.5  400  500  7,831  
Loan approved 
by DEDE  
THB 
million  
1,902  1,805  1,824  865  383  20  6,799  
Financial 
amount from 
bank  
THB 
million  
1,525  1,731  1,765  1,711  889  -  7,621  
Electricity 
saving  
GWh/year  251  232  36  219  103  2  843  
Total energy 
saving  
THB 
million /year  
1,394  1,415  1,092  751  302  7  4,961  
Oil equivalent 
saving  
ktoe/year  97.60  102.45  59.27  38.4  13.21  0.37  311.3  
Source: The Ministry of Energy of Thailand, Revolving Fund. Retrieved from http://www2.dede.go.th/km_berc/ project_01.html; 
EPPO. (2012). EPPO. (2012). Current status of private sector in Thailand. Retrieved from http://www.eppo.go.th/power/index.html. 
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(2) Investment Grants  
The MOE has been promoting and supporting the use of biogas, municipal solid waste (MSW) 
and solar thermal by means of investment grants, especially the use of biogas in combination 
with waste management. The use of energy from waste is attractive, as it can potentially address 
energy security and environmental problems at the same time.  
 
The ENCON fund committee approved approximately THB 4,000 million to the EPPO to 
support the use of biogas technology for five years from year 2008 to 2013. It has focused on 
the use of biogas derived from tapioca starch, wastewater from palm oil processing, and pig 
manure in factories, hotels, the livestock industry and the public sector. Investors can apply to 
get an investment grant for design, consultancy fees and partial investment under this scheme 
as well. The maximum investment grant is about 20–50 per cent for capital investment, 25–100 
per cent for MSW and 30 per cent for solar hot water, with a maximum capital grant of THB 
50 million per project. As of December 2011, there were 131 projects supported, with a total of 
THB 1,284 million in funding. The resulting energy saving is estimated at 302 ktoe.137  
 
(3) The ESCO Fund  
The DEDE has established the ESCO fund to encourage investment in energy efficiency (EE) 
and renewable-energy (RE) projects and to promote greater use of the energy management 
services provided by ESCOs. The scheme was specifically created to target small and medium 
enterprises that demonstrated potential in energy saving and renewable energy but faced 
problems with project financing for investment. Two fund managers from non-profit 
organizations were assigned to implement the program, namely the EforE Foundation and the 
ECFT. 
 
DEDE appointed EforE and ECFT to consider proposals received from entrepreneurs who are 
interested in investing in renewable energy projects. For the implementation of the first phase 
                                                          
137 The Ministry of Energy of Thailand, Revolving Fund. Retrieved from http://www2.dede.go.th/km_berc/ project_01.html; 
EPPO. (2012). EPPO. (2012). Current status of private sector in Thailand. Retrieved from 
http://www.eppo.go.th/power/index.html 
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(October, 2008–September, 2010), EforE and ECFT were both allocated THB 250 million. For 
the second phase (October, 2010– September, 2012), EforE was again appointed as ESCO fund 
manager to manage project implementation, with an allocated management budget of THB 300 
million, while ECFT received a budget of THB 200 million.138 
 
(ii) Fiscal incentive (Investment Promotion Act) 
The BOI provides incentives and services to investors in a wide range of sectors. Under the 
Investment Promotion Act B.E. 2520, the BOI is authorized to grant tax incentives and provide 
services. In addition, no restrictions are made on foreign equity in manufacturing or designated 
services, and exemption from land ownership restrictions and a series of guarantees and 
protections are provided to mitigate risks to investors. Investment services include provision of 
information, contacts and coordination with other public agencies.139 
 
Tax incentives included in the Investment Promotion Act140 include 
• Exemption/reduction of import duties on machinery (Section 28/29) 
• Reduction of import duties for raw or essential materials (Section 30) 
• Exemption of juristic person’s income tax and dividends (Section 31 and 34) 
• A 50 percent reduction of the juristic person’s income tax (Section 35 (1)) 
• Deductions from the costs of transportation, electricity and water supply (Section 35 (2)) 
• Additional 25 percent deduction of the cost of installation or construction of facilities 
(Section 35 (3)) 
• Exemption from import duty on raw or essential materials for use in production for 
export (Section 36) 
 
                                                          
138 Energy for Environmental foundation (EforE), ‘ESCO fund’ (Energy for Environmental foundation, 2017) 
<http://www.efe.or.th/escofund.php?task=&lang/en> 
139 The Investment Promotion Act B.E. 2520 amended by the Investment Promotion Act (No. 2) B.E. 2534, the Investment 
Promotion Act (No. 3) B.E. 2544 and the Investment Promotion Act (No. 4) B.E.2560 
140 Investment Promotion Act 1977 amend by Investment Promotion Act (No.2) 1991 and Investment Promotion Act (No.3) 
2001 
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Up until the end of 2012, the BOI went beyond the standard incentives and provided a special 
tax incentive under the Investment Policy for Sustainable Development campaign for activities 
related to conservation or alternative energy (BOI Announcement No. 2/2553, April 23, 2010). 
This incentive included a corporate income tax exemption, an import duty exemption and tax 
deductions for the cost of installation or construction. 
 
Furthermore, the Thai government introduced tax incentives via the BOI to encourage energy-
efficiency improvements and renewable energy investment by the private sector. They provided 
corporate income tax exemptions for eight years for the manufacture of solar cells, the 
generation of RE, the manufacturing of energy-saving or RE equipment and machinery, as well 
as for the provision of energy-related consulting services on the use or installation of energy-
saving machinery and equipment. Additionally, for another five years, the BOI will also provide 
a 50 per cent reduction of corporate income tax depending on the location and character of the 
project. 
 
With regard to the solar PV industry, the BOI provided special fiscal incentives through which 
solar PV could benefit. These were groups into three channels including new criteria for project 
approval (BOI’s announcement 2/2557), measures for target industries in special economic 
zones and, measures of improvement of production efficiency.141 
 
(1) New criteria for project approval (BOI’s announcement 2/2557) 
The BOI classified incentives based on the importance of activities and granted additional 
incentives for merit-based projects to encourage more investment and expenditure that benefit 
the country or the industry overall. The level of the merit-based incentive depended on 
competitiveness enhancement, decentralization and area where the industry development 
would take place.  
 
 
                                                          
141 Thidarat Sawai, Solar Power Policy: Status Update 2016, Thai-German Technology Conference: Protovoltaic and Grid-
Integration May 23, 2016 Bangkok, Thailand Accessed 10 January 2017 
http://thailand.ahk.de/fileadmin/ahk_thailand/Projects/PVSolar/2016/9.45_20160523_Thailand_PV_Policy_AHK.pdf 
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Solar PV activities could be classified as follows: 
 Activities A2: These activities include solar cell manufacturing and/or raw material for 
solar cell and power generation. They also include power and steam from renewable 
energy such as solar, wind, biomass, biogas, with the exception of waste or refuse 
derived fuel. The A2 activities, when approved by BOI, can gain corporate income tax 
exemption for 8 years with the merit-based incentives, exemption of import duty on 
machinery, exemption of import duty on raw or essential materials used in 
manufacturing export products and other non-tax incentives. 
 Activities A3: These activities include the parts and/or equipment of solar-cell 
manufacturing. The A3 activities when approved by BOI can gain corporate income tax 
exemption for 5 years with the merit-based incentives, exemption of import duty on 
machinery, exemption of import duty on raw or essential materials used in 
manufacturing export products and other non-tax based incentives. 
 
(2) Measures for target industries in a special economic zone 
Tak, Sa Keaw and Mukdahan are all special economic zones. Target industries in each special 
economic zone include electrical and electronic products. The selection criteria of the projects 
include industries that are labour-intensive, the use of agricultural raw materials or raw 
materials from neighbouring countries, and they must not be heavy industries or industries that 
cause pollution. This incentive provides corporate income tax reduction from 20% to 10% for 10 
years for newly registered businesses or for the expansion of existing businesses. 
 
(3) Measures of improvement of production efficiency 
This incentive provides for existing projects, whether BOI or non-BOI promoted, with the 
exemption of import duty for machinery and corporate income tax exemption for 3 years on 
the revenue of an existing project. This accounts for 50% of the investment under this measure. 
The conditions for project approval are that the investment amount must not be less than 1 
million baht, the excluding cost of land and working capital and applications must be submitted 
by the end of 2017, and the project must complete implementation within 3 years from the 
issuance date of the promotion certificate. 
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(iii) The Power Development Fund 
The Power Development Fund is made up of a number of components and funding sources to 
support different policy objectives, such as the PSO. The key levy is the revenue collected from 
retail licensees (MEA and PEA) to subsidise services to underprivileged consumers. Another 
important contribution is the levy imposed on generation licensees, which is used for the 
development and rehabilitation of communities affected by power plant operations.142 
 
(iv) Carbon Credit Facility 
The Carbon Credit Facility mainly supports large projects. It supports the project owner in 
developing CDM and in accessing CER buyers at lower service rates. For smaller projects, it 
acts as a coordinating/managing entity and helps to bundle small projects so that buyers are 
willing to purchase the carbon credits from the projects. 
 
Table 5.12: Catalogue of the supplementary instruments for solar electricity investment incentives in 
Thailand 
Program  Objective  Size of Investment 
and Interest  
Period  Organization Remark 
1. Revolving 
Fund  
To promote and push 
investment in EE & 
RE projects to 
increase the 
confidence of 
financial institutes in 
lending for EE & RE 
projects.  
 Limited to THB 50 
million per project  
 Interest rate 4% per 
annum  
 
Seven 
years  
DEDE  -  
2. 
Investment 
Grant  
To enhance biogas, 
MSW and solar 
thermal investment.  
 Limited to THB 50 
million per project  
 20–50% for biogas  
 25–100% for MSW  
 30% for solar 
thermal  
 
 
-  EPPO/DEDE  -  
3. Tax 
Privilege  
To encourage 
operators to invest in 
energy efficient 
equipment/machinery 
 Eight-year income 
tax holiday  
 50% tax reduction 
for year 9–13  
 
 
 M
in. 8 
years  
BOI  -  
                                                          
142 International Energy Agency, above n 3, 35. 
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and renewable 
energy projects.  
 M
ax. 13 
years  
 
5. ESCO  
5.1 Equity 
Investment  
Investments in 
energy efficiency or 
renewable energy 
projects.  
 10–50% of total 
investment cost  
 Not as a majority 
shareholder  
 Limited to THB 50 
million per project  
 Return: Annual 
dividend in the 
proportion of 
investment  
 
Five to 
seven 
years  
EforE and 
ECFT  
 
 Exit 
method of 
selling back the 
shares to the 
entrepreneur, or 
find new 
strategic 
partners.  
 Board 
seat is required 
in the company.  
 
5.2 ESCO 
Venture 
Capital  
Partner with Energy 
Service Companies 
(ESCOs) to raise 
capital for 
investments in 
energy saving 
projects of the ESCO.  
 10–30% of 
registered capital  
 Not as a Majority 
Shareholder  
 Limited to THB 50 
million per project  
 Return: Annual 
dividend in the 
proportion of 
investment  
 
Five to 
seven 
years  
EforE and 
ECFT  
 Exit 
method of 
selling back the 
shares to the 
entrepreneur, or 
find new 
strategic 
partners and;  
 Board 
seat is required 
in the company.  
 
5.3 
Equipment 
Leasing  
Long-term leasing 
service in purchasing 
equipment for RE 
and EE.  
 Support for 100% 
of equipment cost  
 Limited to THB 10 
million per project  
 Interest rate of 4% 
per annum  
Five 
years  
EforE and 
ECFT  
- 
5.4 Carbon 
Credit 
Facility  
 
 Large 
project: Facilitate 
project owner in 
developing CDM 
and accessing to 
CER buyer at 
lower service rate.  
 Small 
project: Act as 
coordinating/ 
managing entity 
and help to bundle 
small projects so 
that buyers are 
willing to purchase 
the carbon credits 
from the projects.  
 
 
 
 
- -  EforE and 
ECFT  
-  
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5.5 Credit 
Guarantee 
Facility  
Guarantee 
commercial bank for 
project loans.  
 Depending on the 
project risk  
 Limited to THB 10 
million  
 Project owner will 
be charged at 1.75% 
per annum of 
guarantee amount  
 
Loan 
guarant
ee not 
more 
than 
five 
years  
EforE and 
ECFT  
-  
5.6 
Technical 
Assistance  
Provide financial 
support for technical 
assistance, e.g., 
energy audit, 
feasibility study.  
Limited to THB 
100,000 per project  
 
-  EforE and 
ECFT  
Must be 
reimbursed to the 
ESCO fund 
unless the 
proposed 
technical 
solutions have 
been 
implemented.  
 
Source: Incentives for Renewable Energy in Southeast Asia: Case study of Thailand143 
 
 
E A review of legal and regulatory frameworks for solar energy sourced electricity 
generation in Thailand 
 
1 A review of legal and regulatory frameworks to facilitate sustainable development 
The analysis of legal and regulatory frameworks for solar energy sourced electricity in Thailand 
commences with a review of sustainable development principles in New Delhi Declaration. 
This analysis intended to elucidate the direction in which legal and regulatory framework in 
Thailand to foster sustainable development. 
 
The New Delhi Declaration is based on seven main principles of international law, which are 
identified as key to ensuring the achievement of sustainable development. In order to evaluate 
legal and regulatory frameworks in Thailand, those principles were separated into the 
substantive principles and procedural principles.  
 
(a) Substantive Principles 
The substantive principles include the duty of states to ensure the sustainable use of natural 
resources, the principle of equity and the eradication of poverty, the principle of common but 
differentiated responsibilities, and the precautionary principle. 
                                                          
143 Beerepoot et al, above n 82, 17-18. 
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(i) The duty of state to ensure the sustainable use of natural resources 
In respect of the sustainable use of natural resources through solar power, the Constitution of 
the Kingdom of Thailand (the Constitution)144 include principles of environmental protection 
and obligate the government to protect and improve the environment145 as well as make the 
citizens responsible for undertaking some responsibilities for environmental protection.146  
 
The government initiatives from the beginning of its planning process include economic and 
efficient use of natural resource. Thailand has developed the Power Development Plan (PDP 
2015) with focus on energy security, economy, and ecology principles. The Alternative Energy 
Development Plan (AEDP 2015) was developed and focused on promoting energy production 
within the full potential of domestic renewable energy resources. Develop appropriate 
renewable energy production with considered to the appropriate and benefit in social and 
environmental dimensions of the community.147 The regulatory instruments which comprise 
Adder and Feed-in tariff support the development of solar energy sourced electricity investment 
with tax and appropriate financial measures. 
 
Although the Thai government have provided and implemented several policies and regulation 
to promote solar power for sustainable development, there is no specific legislation to support 
renewable energy sourced electricity. The policies and regulation in relation to solar electricity 
have changed from time to time. This leads to difficulties concerning the preparation of 
participant to the call and any required administrative procedure therefore, respectively the 
realization of the projects itself. The developers and investors will be reluctant to hire new 
personnel or to open new local branches of their businesses and to risk to be eventually forced 
to discharge employees or the close branches due to missing perspective for solar in 
Thailand.148 The stop and go policy under which solar is currently developed is preventing 
                                                          
144 The Constitution of the Kingdom of Thailand 2017 (Thailand) 
145 The Constitution of the Kingdom of Thailand 2017 (Thailand) s 57. 
146 The Constitution of the Kingdom of Thailand 2017 (Thailand) s 50. 
147 AEDP 2015, 3 http://www.eppo.go.th/images/POLICY/ENG/AEDP2015ENG.pdf 
148 Jan-Benjamin Sptzley and Robert Brückmann, ‘PV Rooftop Development in Thailand: Analysis of Regulations and 
Challenges’ (Germany Federal Ministry of Economic Affairs and Energy, 2014, 15) 
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companies to draft long term strategies for their businesses and to develop lasting capacities 
and structures. This situation is equally difficult for international developers and investors, who 
consider penetrating in the Thai solar market. 
 
(ii) The principle of equity and the eradication of poverty 
Equity and the eradication of poverty through renewable energy sourced electricity are 
promoted through the constitutional provisions. Firstly, the State should organise an economic 
system which provides opportunities for the people to all together benefit from the economic 
growth in a comprehensive, fair and sustainable manner and to be self-reliant in accordance 
with the philosophy of sufficiency economy, should eliminate unfair economic monopoly, and 
should develop economic competitiveness of the people and the country.149 Secondly, the state 
should take actions relating energy to promote energy conservation and cost-effective use of 
energy, as well as to develop and support the production and use of alternative energy to 
enhance sustainable energy security.150 Also, the state needs to ensure that the service fee shall 
not be collected to the extent that it imposes an unreasonable burden on the people.151 The local 
people and local community shall be allowed to participate in and obtain the benefit from such 
undertaking as provided by law.152 
 
In respect of regulatory frameworks for solar energy power, under the Adder and FIT schemes, 
the Thai government has provided additional rates to renewable energy electricity projects in 
three provinces that have political unrest issues, and also in remote areas. This is to help 
investors operates renewable energy in those areas. For example, the premium tariffs which is 
granted for the whole project duration for VSPPs located in three southern border provinces 
and four districts of Songkla province (i.e. Chana, Thepa, Saba Yoi and Na Thawi). Moreover, 
off-grid solar PV systems were introduced to rural areas to produce electricity for lighting, 
                                                          
<http://weben.dede.go.th/webmax/content/analysis-administrative-regime-thailand%E2%80%99s-solar-rooftop-programme-
published-erc-announces> 
149 The Constitution of the Kingdom of Thailand 2017 (Thailand) s 75. 
150 The Constitution of the Kingdom of Thailand 2017 (Thailand) s 72 (5). 
151 The Constitution of the Kingdom of Thailand 2017 (Thailand) s 56. 
152 The Constitution of the Kingdom of Thailand 2017 (Thailand) s 57(2). 
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water pumping and various appliances. These solar off-grid programs obtained 100% 
Government support with regular maintenance. 
 
Thailand’s feed-in tariff program (Adder/Feed-in premium and Feed-in tariff) already had an 
attractive renewable energy support mechanism but could be awareness in planning and 
regulatory framework for FIT. The cost of FIT projects are included in the electricity bills of 
ratepayer so FIT pricing is extremely important.153 For example, the purchase rate under the 
Adder program was considered significantly higher than the real investment cost, which was 
unfair to customers who must pay the additional electricity cost to renewable energy investors.  
Consequently, the NEPC stopped new participants developing solar power plants, and 
announced plans in 2014 for substitution of the Adder measures with a fixed price feed-in tariff 
(FIT scheme).  
 
(iii) The principle of common but differentiated responsibilities 
In respect of international contribution, Thailand, as a party not included in Annex I of the 
United Nations Framework Convention on Climate Change (UNFCCC), established the 
Greenhouse Gas Management Organisation (TGO) in 2007 to serve as the Designated National 
Authority (DNA) for Clean Development Mechanism (CDM) projects in Thailand. Thailand’s 
has made a contribution to a global approach by submitting its Nationally Appropriate 
Mitigation Actions (NAMA) to lower greenhouse gas emissions (below business as usual) by 
2020 is the medium-term target from the master plan. Further, Thailand’s Nationally 
Determined Contribution (NDC) presents an economy-wide contribution to reduce its 
greenhouse gas emission 20% from the projected business-as-usual (BAU) level by 2030.154 
Those international contributions of Thailand leverage existing renewable energy development 
plans that will, either directly or indirectly, reduce the emission of carbon dioxide, methane 
and other climate affecting gases. 
                                                          
153 Sagulpongmalee, Kangsadan and Apichit Therdyothin, The Evaluation of Feed-in Tariff Models for Photovoltaic System 
in Thailand, MATEC Web of Conferences 
154 United Nation Framework Convention on Climate Change) (2015), Thailand’s Intended Nationally Determined 
Contribution (INDC), letter, Offices of Natural Resources and Environment Policy and Planing, Bangkok, 
htttp://www4.unfccc.int/submissions/INDC/Published%20Documents/Thailand/1/Thailand_INDC.pdf 
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(iv) The precautionary principle 
Although states possesses the right to decide on energy technologies for their people under the 
principle of state sovereignty, states must still bear in mind the precautionary principle which 
stipulates that if a particular state’s decisions were to cause irreversible damage to the people 
or the environment, that state should ensure that effective measures be implemented in order 
to prevent environmental degradation or threats to human life even if the full extent of the harm 
has not been established scientifically. 
 
Under the Constitution, in regard to any undertaking by the State or which the State will permit 
any person to carry out, if such undertaking may severely affect the natural resources, 
environmental quality, health, sanitation, quality of life or any other essential interests of the 
people or community or environment, In the implementation or granting of permission under 
paragraph one, the State shall take precautions to minimise the impact on people, community, 
environment, and biodiversity and shall undertake to remedy the grievance or damage for the 
affected people or community in a fair manner without delay.155 While the constitutional 
provisions facilitate application of the precautionary principle in Thailand, the National 
Conservation Strategy also incorporated this principle and focused on environmental impact 
assessments and cost-benefit analyses of all development projects at different stages of 
planning and implementation. 
 
In respect with the standards and testing system for solar PV system, the Thailand Industrial 
Standards Institute (TISI) announced three standards affecting PV module testing, design 
qualification and type approvals, as well as safety qualification according to the international 
standards.156 While the local standard testing need to apply in some event such for government 
project. In addition, grid converters have to be certified as complying with utility codes. The 
PV modules and inverters are the main target for testing in grid connected systems as they 
require a test report or certification as a requirement for financing by banks and for inclusion 
                                                          
155 The Constitution of the Kingdom of Thailand 2017 (Thailand) s 58 
156 There are numerous international standards of PV modules, the one being referred to most being IEC standard . The 
International Electrotechnical Commission (IEC) standard is world-wide standard which set specific test sequences, 
conditions and requirements for the design qualification of a PV module. See, The International Electrotechnical 
Commission, Standards development < http://solarabcs.org/codes-standards/IEC/index.html>   
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in the terms of reference for government sponsored projects. Battery testing is also requested 
for off-grid systems.157 
 
(b) Procedural Principles 
The procedural principles include the principle of public participation and access to 
information and justice, the principle of good governance, and the principle of integration and 
interrelationship particularly in relation to human rights and social, economic and 
environmental objectives. 
 
(i) The principle of public participation and access to information and justice 
Under the Constitution, any undertaking may severely affect the natural resources, 
environmental quality, health, sanitation, quality of life or any other essential interests of the 
people or community or environment, the State shall undertake to study and assess the impact 
on environmental quality and health of the people or community and shall arrange a public 
hearing of relevant stakeholders, people and communities in advance in order to take them into 
consideration for the implementation or granting of permission as provided by the law.158  
 
In respect of renewable energy sourced electricity, the PDP’s and AEDP’s public hearing was 
held in August – September 2014 in the seminar of “Thailand Energy direction” to receive 
comment of stake Holder from the whole country and the focus group seminar was also held 
in August 2015 to collect comments from renewable energy experts in the planning process of 
PDP 2015 and AEDP 2015. 
 
Even though, public participation in the planning process for energy policies received 
momentum in Thailand, the opportunity of public participation in planning process becomes 
limited due to a limited number of stakeholder meetings and open consultations.159  
 
                                                          
157 Department of Alternative Energy Development and Efficiency, Thailand PV Status Report 2014-2015 (Department of 
Alternative Energy Development and Efficiency, 2016) 35-6. 
158 The Constitution of the Kingdom of Thailand 2017 (Thailand) s 58 
159 International Energy Agency, above n 3, 31. 
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The rights of citizens for information about the development process are promoted in the 
Constitution. Firstly, a person and a community shall have the right to receive information, 
explanation and reasons from a State agency prior to the implementation or granting of 
permission under any undertaking which may severely affect the natural resources, 
environmental quality, health, sanitation, quality of life or any other essential interests of the 
people or community or environment.160 Secondly, the state shall disclose any public data or 
information in the possession of a State agency, which is not related to the security of the State 
or government confidentiality as provided by law, and shall ensure that the public can 
conveniently access such data or information.161  
 
Despite different impediments in access to information, there are the limitations for the role of 
the consumers of electricity has been largely limited to them bearing the of costs of renewable 
energy investment. The public does not perceive itself to be the direct beneficiaries of 
renewable energy deployment. Renewable energy remains a remote and abstract concept for 
many Thai electricity users. 
 
(ii) The principle of good governance 
Under the Constitution, the State shall promote, support and provide knowledge to the people 
on the dangers resulting from dishonest acts and wrongful conducts in both public and private 
sectors, and shall provide efficient measures and mechanisms to rigorously prevent and 
eliminate such dishonest acts and wrongful conducts, including a mechanism to promote 
collective participation of the people in a campaign to provide knowledge, to counter 
corruption or to provide leads under the protection of the State as provided by law.162 
 
Given the weak track record in governance in Thailand, the government plans to promote 
reforms that include the promotion of decentralisation, civil services renewal, open and 
responsive government, tackling corruption, strengthening the rule of law and ensuring fiscal 
and environmental sustainability. It is expected that community participation in evaluation 
would promote transparency and accountability as well as address corruption. 
                                                          
160 The Constitution of the Kingdom of Thailand 2017 (Thailand) s 58 
161 The Constitution of the Kingdom of Thailand 2017 (Thailand) s 59 
162 The Constitution of the Kingdom of Thailand 2017 (Thailand) s 63. 
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(iii) The principle of integration and interrelationship particularly in relation to human rights 
and social, economic and environmental objectives 
Section 57(2) of the Constitution indicated that the state shall conserve, protect, maintain, 
restore, manage and use or arrange for utilisation of natural resources, environment and 
biodiversity in a balanced and sustainable manner.163 Electricity sector is the basic utility 
services, essential for the subsistence of the people, that the state shall be provided in a 
comprehensive manner in accordance with sustainable development.164  
 
Thailand has also recognised the interlinkages between security, economy and environmental 
concerns as guiding principles of the PDP. These three principles align well with the primary 
definition of electricity security. However, meeting all of these goals equally is, from a practical 
perspective, at present impossible. For example, increasing fuel diversity or decreasing 
environmental impact may require additional expenditure that makes it hard to meet the 
principle of economy. Thailand has, in its own planning processes, prioritised security above 
economy and environment. The focus on security is the most likely basis for one relatively 
conservative aspect of PDP2015 –namely the fact that reserve margins remain well above the 
15% target through to 2032.165 
 
2 A review of legal and regulatory frameworks for smart renewable energy regulation 
To evaluate the effectiveness of renewable energy regulation, the principles of smart renewable 
energy regulation are used as evaluative criteria for assessment. 
 
(a) Commitment to renewable energy 
Smart renewable energy regulation needs a commitment to renewable energy. The commitment 
to renewable energy needs to be realistic, achievable, meaningful and robust. 
 
                                                          
163 The Constitution of the Kingdom of Thailand 2017 (Thailand) s 57(2). 
164 The Constitution of the Kingdom of Thailand 2017 (Thailand) s 56. 
165 International Energy Agency, above n 3, 64. 
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Thailand is anticipating continued and relatively sustained demand growth over the next two 
decades. As a result, the Thai government has set a goal to increase the ratio of renewable 
energies to the total consumption to 30% by 2036. Furthermore, the Thai Prime Minister recently 
announced that the emission of greenhouse gases shall be reduced by 25% by 2036. 
 
To achieve these goals, the Thai government has developed the Thailand Integrated Energy 
Blueprint (TIEB), a comprehensive framework for development of the energy sector by 2036. 
The TIEB incorporates and adapts all of Thailand’s pre-existing energy plans into a master plan. 
The main focus areas of the TIEB include i) energy security, ensuring that energy supply meets 
the changing demands, ii) economy, making sure energy costs are reasonable, and iii) ecology, 
which looks into increasing domestic renewable energy production. The TIEB consists of the 
Thailand Power Development Plan (2015-2036), the Alternative Energy Development Plan 
(2015-2036), the Energy Efficiency Plan (2015-2036), the Gas Plan (2015-2036) and the Oil Plan 
(2015-2036). 
 
The plans which facilitate the development of solar energy for electricity includes the Power 
Development Plan 2015-2036 (PDP 2015) and the Alternative Energy Development Plan 2015-
2036 (AEDP 2015). The PDP outlines the strategic goals for Thailand’s energy sector, including 
security of supply, profitability and eco-friendliness. The PDP 2015 aims to increase generating 
capacity from 37,612 megawatts to 70,410 megawatts by 2036. This will happen mainly 
through power plant construction and power purchases from Independent Power Producers 
(IPPs) and neighbouring countries. The most notable change initiated by PDP 2015 is the 
reduction in natural gas generation, from the current 64% to a minimum of 30% and a maximum 
of 40% of generating capacity by 2036. This decline is offset by some new coal, but mainly by 
new imported hydro and new renewables.  
 
In relation to the Alternative Energy Development Plan (AEDP 2015), clear alternative energy 
targets have been established in this plan. This is a critical step in the promotion of low-carbon 
energies at the economy level through the development of an alternative energy master plan 
with aggressive and clear targets. AEDP 2015 contains a target of 30% of final energy 
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consumption from renewable energy sources by the end of 2036.166 For electricity, around 20% 
(19,635 MW) of energy consumption in 2036 will be sourced from renewable energy. For solar 
energy, the target is to reach and installed capacity of 6,000 MW by 2036.167  
 
The current co-ordinated planning approach and the development of the Energy Master Plan 
are significant steps forward, and are to be commended. There is a need, however, for more 
dynamic and integrated planning across all sectors, in particular to ensure the future plans 
appropriately include renewable energy and energy efficiency. Moving away from 
development plans to an integrated resource plan approach would improve the efficiency and 
sustainability of the power sector without compromising security.168 An integrated plan would 
further need to ensure the power sector development plans are consistent with future climate 
change obligation under the INDCs of the Paris Agreement. 
 
Thailand’s recent work to interlink its energy policy plans is an important step toward ensuring 
the secure, clean and affordable electricity provisions following the guiding principles of the 
PDP 2015. These three principles align well with the primary definition of electricity security. 
However, meeting all of these goals equally is, from a practical perspective, currently 
impossible. For example, increasing fuel diversity or decreasing impacts on the environment 
may require additional expenditure that makes it hard to meet the principle of economy. 
Thailand has, in its own planning processes, prioritised energy security above economy and 
environment.169 
 
Additionally, the PDP and Alternative Energy Development Plan (AEDP) do not take 
alternative fuel-mix scenarios into consideration. The initial renewable energy targets proposed 
by the Department of Alternative Energy Development and Efficiency (DEDE) were reduced 
after incorporating the need to increase baseload generation, the inclusion of coal and nuclear 
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power plants, and the increase in imported power from neighbouring countries. This 
conventional approach to resource planning ignores technological capabilities that are available 
today for increasing renewable energy in the fuel mix.170 
 
The power sector as a whole should be developed with an eye towards maintaining flexibility, 
both for long term investment needs and short-term power sector management. The PDP should 
be re-evaluated on a regular basis to ensure that the investment mix makes full use of the 
potential for renewables, while leveraging the flexibility inherent in a power system that has 
significant quantities of natural gas-fired energy. This regular evaluation and flexibility is 
particularly important to respond quickly if the economics of the power mix changes because 
of movement in the cost of renewables or fuel prices. For example, although Thailand’s AEDP 
lays out an ambitious renewables goal, taking into account the trend of declining costs in solar 
technologies, significant room for improvement remains. The economics of new generators 
should be evaluated under range of scenarios, so that the potential for early retirement can be 
accounted for.171 
 
(b) Encourage private investment 
Smart renewable energy regulation needs to leverage private investment. In order to encourage 
private investment, regulatory regimes must offer an energy landscape that is ‘robust, predictable, 
long-term and consistent’172 as well as one that is designed to facilitate an increase in the 
consumption of renewable sourced electricity.173 
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173 Kira R Fabrizio, 'The Effect of Regulatory Uncertainty on Investment: Evidence from Renewable Energy Generation' 
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(i) Overall assessment of Key and supplementary regulatory instruments: strengths and 
weaknesses 
In terms of key regulatory instruments to facilitate solar energy sourced electricity, the Thai 
Government introduced the Adder program (Feed-in Premium) in 2007 and then decided to shift 
from a feed-in premium to a fixed-price, feed-in tariff (FIT) in 2013.  
 
In 2007, the Adder tariff was introduced as the main renewable energy support scheme for 
renewable energy technologies. Thailand’s Adder program incentivizes solar energy by 
guaranteeing attractive power purchasing rates. Eligible participants enter into long-term 
contracts with the local utility to sell electricity at a pre-specified tariff for a pre-specified period 
of time.174  
 
After a pause in support for solar power between 2010 and 2013, the Thai government launched 
a new feed-in tariff scheme for rooftop solar systems in July 2013. The aim of both the rooftop 
and ground-mounted solar systems is to generate and use the electricity at the installation area 
because of the loss of transmission and the fact that the installation areas are smaller than solar 
power plants. The FIT is evaluated by considering the initial investment, the return on 
investment, the debt-to-equity ratio, and the support duration of the project. This makes the FIT 
more reflective of agreeable subsidies than the Adder is. The electricity cost structures for the 
FIT and the Adder program are different. The Adder subsidy is the price added to the regular 
electricity price, while the FIT is the net price of the electricity purchased and is constant 
throughout the period of support. 
 
Assessment of Thailand’s Adder Program 
The strengths of Thailand’s Adder program lie in the fact that rates that have been set high 
enough to attract private investment in diverse forms of renewable energy. Another strength 
was its early framework for streamlined interconnection arrangements and standardized 
documents including Power Purchase Agreements. Special rates for the three southernmost 
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provinces helped address the increased risks of project development in those areas, and special 
rates for remote areas with PEA-supplied diesel generation helped lower utility costs in rural 
areas that were served by expensive diesel fired generation.  
 
The rate structure was simple and easy for investors to integrate into investment plans. The 
program provided secure contracts that ensured confidence to the investors that the support 
would not likely be revoked or cancelled once they have signed the contracts. As a result, the 
Adder program has been able to induce an impressive amount of investment in RE since its 
implementation in 2007. As of December 2011, the on-grid RE capacity of Thailand was 985.36 
MW (589.96 MW of renewable VSPP and 395.40 MW of renewable SPP). A further 7558 MW 
of RE capacity is in the pipeline (5547 MW of renewable VSPP and 2011 MW of renewable 
SPP). The combined on-grid capacity and the amount of RE in the pipeline amounts to 8543 
MW or around 27% of the current installed capacity in Thailand.175 
 
Despite the strong policy directives that have been successful at attracting interest from 
investors and project developers, the Adder program would benefit from a stronger regulatory 
framework. Weak regulatory support and a lack of a public discourse about the acceptable level 
of pass-through costs to ratepayers have been a fundamental problem in Thailand’s Adder 
program. In its first two phases, the lack of a program cap in combination with a deadline 
resulted in greater than expected number of applications, raising the MoEN’s concerns 
regarding the impact on ratepayers.176 
 
The lack of a degression rate or an effective program review schedule, combined with 
substantial declines in global solar module prices have resulted in Thai solar farm projects that 
receive very high solar Adder rates and thus benefit from windfall profits when operational. 
But regulatory reaction to this concern has resulted in more red tape and a bottleneck for 
application processing in the third phase of the program. Application processing has been 
                                                          
175 The installed capacity of Thailand (as of December 2012) is 31,447 MW. See, 
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largely stalled since the major adjustment of the program in 2010 when the Managing 
Committee was established to revise and regulate the Adder program.177 
 
After the solar panel price decreased dramatically in the third quarter of 2008, there was a 
greater-than-expected number of applications to participate in the Adder program.178 This ‘solar 
gold rush’ was not at first seen as a problem until most of the applicants easily went through 
the simplified application process and secured PPAs to sell power to the utilities. Many of these 
PPAs were made by small companies that lacked the ability to develop the projects themselves 
and were apparently securing PPAs with the intention of reselling them.179 This created 
uncertainty, which impacted on the grid and on rate-payers. This problem was later changed in 
the regulations. A bid bond for projects over 100 kW was required, and projects had to produce 
power within one year of the scheduled date of commissioning to receive the technology-
specific feed-in premium. Otherwise, they forfeit the bond.180 
 
In was not until the end of 2009 that the Ministry of Energy (MoEN) began to take notice of the 
unexpected amount of the PPAs. From the perspective of the MoEN, the 2GW solar application 
exceeded the government’s official target of 500 MW.181 They realised that the cost of 
purchasing the output for the requested 2,886.1 MW of solar photovoltaic (PV) at THB 8/kWh 
would result in sharp electricity bill increases for customers. Consequently, the Thai 
government announced in 2010 that there would be a reduction in the purchase price of 
electricity from solar power applications that had not signed a PPA from THB 8/kWh to THB 
6.5/kWh. 
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In 2010, the government temporarily stopped buying solar energy under the Adder program. 
This resulted in a lack of new investment, not just for solar energy development but also for 
other renewable energy technologies in Thailand because of a perceived political risk. In this 
regard, the private sector pointed out that a weakness of the Adder program was the lack of 
regular review/monitoring of the investment costs for renewable energy projects.182 The 
government noted that the purchase rate under the Adder program was at times significantly 
higher than the real investment cost, which was unfair to customers who must pay the 
additional electricity cost to renewable energy investors.183 This was because solar’s Adder rate 
was paid for all the capacity and technology of the PV system. However, in the actual 
investment, the capacity and technology of the PV system affects the investment directly, in 
which case the Adder is not a neutral subsidy. Consequently, the NEPC changed the subsidy 
strategy. It stopped new participants developing solar power plants, and announced plans in 
2014 for substitution of the Adder measures with a fixed price feed-in tariff, which is now 
commonly referred to as the FIT scheme. 
 
Assessment of Thailand’s Feed-in tariff: strengths and weaknesses 
Following the assessment of the Feed-in Tariff rates of Thailand,184 the NEPC resolution in 
2013 approved the switch from a premium-price FIT payment. They instead moved to a fixed-
price FIT payment for ground mounted plant and a front-end loaded FIT payment for solar 
rooftop, with an increased the contract period of up to 25 years. 
 
FITs in Thailand have several project-specific tariff designs. These are differentiated tariff 
payment levels by technology, capacity size of the installation, and the project location.185 
 Differentiation by Technology or Fuel Type: In 2013 FITs related to PV solar in 
Thailand were separated into two technologies, ground mount and rooftop. 
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 Tariff Differentiation by Project Size: In 2013, FITs were divided into size categories. 
For PV ground mounted solar there were three groups, 0-10 kW (6.96 Baht/kWh), 10-
250 kW (6.55 Baht/kWh), and 250-1000 kW (6.16 Baht/kWh). [15] This grouping 
provided the highest tariff for the smallest capacity PV installations. 
 Tariff Differentiation by Project Location: Solar PV are differentiated by project 
location. Thailand offers a higher payment for installed PV rooftop for residential or 
buildings than it does for PV ground mounted. Furthermore, PV installation in the 
southernmost provinces and off-grid areas were advanced higher FITs as well, up to 
0.50 THB/kWh more. 
 
In relation to the overall PV project of Thailand’s feed-in Tariff policy,186 the Feed-in Tariff for 
PV system in Thailand for installation capacity plant 1 MW which have financial assumption 
such as initial investment 49.9 million Baht, operating and maintenance cost increased 12% per 
year from initial O&M cost, plant factor 16%, deterioration of income 0.8% per year of income 
on first year, interest rate 6%, paying loan back in 10 years, Debt-to-Equity Ratio (70:30) and 
contract period 25 years. According to those parameters, the FIT rate for PV ground-mounted 
is 5.66 Baht/kWh, found that the solar PV power plant will receive the Net Present Value (NPV) 
32.97 million Baht, the Internal Rate of Return (IRR) 13.22%, the payback period 8.86 years and 
the Benefit/Cost (B/C) ratio of 1.66187 excluding income from carbon credits and including 
implemented in conjunction with other promotion measures such as low interest loans, tax 
benefits, etc. 
 
Assessment of other supplementary regulatory instruments 
The public sector was generally satisfied with the functioning of the other incentive schemes.188 
Participants from the Thai government also stated that other energy incentive measures will 
continue to be implemented as in the past, with the exception of the revolving fund for the 
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energy sector.189 This will be phased out as the capacity for banks to invest their own money 
increases. Investors in the sector also mentioned the need for special financial support and 
simple regulation for small-scale renewable energy development.190 
 
Under the revolving fund, capital was available at favourable interest rates for larger projects, 
while smaller projects could receive funding under the ESCO fund measures in the form of 
equity investment. For the remaining investment, investors drew loans from financial 
institutions with higher interest rates.  
 
To summarize, Thailand's regulatory instrument to facilitate development in solar sourced 
electricity has been designed to differentiate tariff payment levels depending on project 
specifics. Some of these differentiations include technology, capacity size of the installation, 
and location of the project.  In addition, the FIT policy with regard to remuneration has included 
three models, namely a premium price FIT model, a fixed price FIT model, and a front-end 
loaded FIT model. The FITs have largely been designed so as to be appropriate to the 
geographical conditions of Thailand. As a result, Thailand's PV installed capacity has increased 
significantly. The evaluation of PV power plants in Thailand using FIT policy found that the 
projects are capable of making profits but must be implemented in conjunction with other 
financial support measures such as low interest loans, tax benefits, and other supports.191 
 
Although PV power plant projects will not make large profits for investors, solar power is a 
clean, environmentally friendly and provides energy security of the country. Therefore, 
promotion of PV projects should be considered with a reasonable FIT rate of the country. 
 
(ii) Long-term stability 
The political risk of a (retrospective) cancellation of renewable energy incentives is small, but 
significant. Section 44 of the Interim Constitution (“S44IC”) will be still in place in 2017 and 
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gives the army manned NCPO (National Committee for Peace and Order) full and uncontrolled 
authority to reshape the energy legislation and regulatory framework without grandfathering, 
compensation for loss, legal or court protection.192 
Technical enhancements and cost reductions might bring governmental incentives to an end, 
should the production of photo-voltaic and the solar energy production reach competitiveness 
with traditional power production. The legal impacts of such technological improvement have 
to be awaited with excitement. 
(iii) Legal framework and Legal status of regulatory instrument 
There is no specific law for renewable energy promotion in Thailand. This is a point of 
difference between FIT programs of other countries such as Germany and Malaysia. Thailand’s 
Adder and Feed-in tariff programs are not backed up by a renewable energy law. Having such 
a law could provide some legal mandates for the involved agencies to act with a concerted 
effort and may give comfort to renewable energy investors.193 
 
(iv) Regulatory frameworks for regulatory instruments 
With regards to regulatory frameworks, there is a need to evaluate regulatory institutions and 
relevant government agencies, the design process and implementation of regulatory 
instruments must be considered. 
 
(1) The roles of government agencies 
While roles of the government agencies relevant to renewable energy development are, in 
general, clearly allotted, at a practical level there are overlaps and potential misalignments. For 
example, while the MoEN is ultimately responsibility for finalising the Power Development 
Plan (PDP), and ERC is ultimately responsible for ensuring the plan is implemented properly, 
much of the technical capacity for both developing and evaluating the PDP lies within EGAT. 
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Capacity building in both the MoEN and the ERC would allow for a more objective and 
balanced process for developing and implementing the PDP.  
 
Increasing the independence of the Energy Regulatory Commission (ERC) would also help to 
improve oversight of the power sector. Established under the Energy Industry Act of 2007, the 
ERC is separate from the MoEN but not explicitly declared to be independent. Furthermore, 
portions of the Act may undermine the possibility of explicit independence. For example, 
section 14 of the Act establishes requirements for the composition of the Screening Committee, 
which is responsible for reviewing potential candidates for the Commission. Of the nine 
Committee members, four must be former members of a relevant ministry – a fact that could 
potentially undermine their independence.  
 
(2) Regulatory framework regulatory instruments 
The implementation of Adder programs has been crippled by ad hoc responses to problems as 
they arise. Overall, the landscape for renewable energy support can be characterized as having 
a weak regulatory framework. Unforeseen problems of speculation and the ‘solar gold rush’ 
have arisen as a result of this weakness. Ad hoc and non-transparent responses caused delays in 
the application process for Adder support and led to public criticism of the poor governance. 
The planning process for an updated FIT scheme should incorporate lessons from the regulation 
of successful FIT schemes in other countries and practice light-handed regulation wherever 
possible. 
 
(c) Cost-effectiveness 
Smart renewable energy regulation needs to be cost-effective while also efficiently meeting 
policy objectives. Thailand’s policy objectives to support solar sourced electricity include 
driving long-term price reductions and supporting technologies at the different stages of 
development. Renewable energy regulation does not necessarily translate to maximum 
deployment at minimal cost, but it calls for careful regulatory design to avoid over 
subsidization. 
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In term of estimates of the costs and benefits of renewable energy investment incentives, 
between 2002 and 2012 the Thai government supported four incentives to renewable energy 
projects by allocating approximately THB 3,014 million from the ENCON fund. The feed-in 
tariff program (Adder/Feed-in premium and Feed-in tariff) received the greatest government 
support, followed by the investment grants, the revolving fund, the ESCO fund and the tax 
exemption respectively.194 Thailand’s feed-in tariff program (Adder/Feed-in premium and Feed-
in tariff) already had an attractive renewable energy support mechanism but could be awareness 
in planning and regulatory framework for FIT. The cost of FIT projects are included in the 
electricity bills of ratepayer so FIT pricing is extremely important.195  
 
However, financial barriers are essential, hindering diffusion and development of renewable 
energy technologies in Thailand.196 For solar power projects in the early phase, especially solar 
farms, respondents did not report difficulties in accessing finance, as most banks are considered 
to be quite familiar with these technologies.197 However, for new schemes, such as solar 
rooftops, for both commercial and residential programs, the developers impose certain 
limitations that screen borrowers to reduce the risk of default. For example, for loan packages 
that require collateral, the likely borrowers will most likely be existing borrowers who have 
already pledged collateral to the bank, including companies that take out commercial property 
loans. If the borrower is approved, the solar loans are added to the existing commercial property 
loan, and the same property can be used as collateral. For existing residential home loans, the 
minimum income requirement limits the target group to 1.2 percent of the Thai population.198 
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This financial practice effectively places a barrier on the development of rooftop solar in 
Thailand. 
 
The Adder measure was considered to be the most attractive incentive.199 However, the Adder 
program has also created some burdens which could directly affect consumer electricity bills. 
The government noted that the purchase rate under the Adder program was at times 
significantly higher than the real investment cost, which was unfair to customers who must pay 
the additional electricity cost to renewable energy investors.200 Therefore, government has 
shifted from an Adder (feed-in premium) to a Feed-in tariff (fixed price tariff). The new FIT 
program is evaluated by considering the initial investment, the return on investment, the debt-
to-equity ratio, and the support duration of the project. Therefore, the FIT should be more 
reflective well-designed subsidies than the Adder program. The electricity cost structures used 
in the FIT and the Adder program are different. The Adder subsidy is the price added to the 
regular electricity price, while FIT is the net price of the electricity purchase and is constant 
throughout the period of support. 
 
(d) Innovation incentives 
The promotion of low-carbon scientific research is critical to understanding how to best link 
the technical attributes of alternative energy technologies with the inherent location specific 
resource potential and performance characteristics of those technologies. Low-carbon research 
is being supported on a continuous basis at the National Science and Technology Development 
Agency (NSTDA), at the Thailand Science Park. The NSTDA supports research at five centres: 
 BIOTEC: National Centre for Genetic Engineering and Biotechnology 
 MTEC: National Metal and Materials Technology Centre 
 NECTEC: National Electronics and Computer Technology Centre 
 NANOTEC: National Nanotechnology Centre 
 TME: Technology Management Centre 
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In term of solar energy, MTEC is the main research centre for renewable energy technologies. 
In addition, there are cross-cutting clusters, such as the one on energy and environment, which 
brings researchers together from across the basic centres to work on issues associated with the 
development of low-carbon energy. The research centres at the NSTDA has are linked to the 
Thailand Alternative Development Plan through a formal Memorandum of Understanding 
(MOU) between the Ministry of Energy and Ministry of Science and Technology (MoST).201 
 
Most standards for PV systems were adopted from the International Electricity Commission 
(IEC) standards and are now applied as part of the Thailand Industry Standards (TIS) family as 
announced by the government. The standard harmonization was done through the APEC and 
ASEAN mechanisms. Testing facilities for PV systems, located in universities and government 
agencies, are in a position to provide testing services and make up the infrastructure for further 
PV industry development.202 
 
There are several other bodies in Thailand involved in renewable energy technologies projects. 
However, the lack of coordination between different related organizations is an important 
factor hampering the diffusion of renewable energy technologies.203 Furthermore, while 
Thailand has shown significant progress in the development of large-scale renewable energy 
projects, an important challenge for Thailand is to extend that success to small-scale renewable 
energy development. As of 2014 many Feed-in tariff programs were contributing to the 
development of small-scale renewable energy development, which provides significant benefits 
especially to rural areas across Thailand. Despite there being many mature technologies in 
renewable energy, there are still some renewable energy technologies that suffer from the lack 
of research and development activities that could lead to products suited to both local and 
national needs. Further, there are still some challenges for the further implementation and 
application of solar energy in Thailand. These include the local industry chain, grid connection, 
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professional skills and management amongst others. As more small-scale PV systems connect 
to the grid, it is highly likely that there will be a challenge in terms of the stability and quality 
of the existing grid system. Power generation, power transmission and power distribution 
companies will face increased challenges around how to implement a grid system with new 
energy information communication technology (EICT). This will be especially challenging in 
relation to their power management systems and capability.204 
 
The promotion of rooftop PV systems creates a different operation/maintenance (O/M) 
mechanism from solar farms, the requirement for professional engineers to oversee the 
installation, operation and maintenance will particularly be a challenge for both the government 
and private sector.205 
 
(e) Good governance in regulation 
The Electricity Governance Initiative (EGI), a joint project of WRI and the Prayas Energy 
Group, Thailand has developed a governance framework organized around the TAP-C 
principles206 of transparency, accountability, stakeholder participation, and capacity.  
 
(i) Transparency and access to information 
People in Thailand have not received adequate information about the advantages of renewable 
energy. There is no national or local campaigns on the benefits of renewable energy.207 This 
may prevent the diffusion and development of renewable energy in Thailand. 
Under the Adder program, a lack of transparency raised significant concerns. There were 
limited channels for the public to monitor the work of the Managing Committee, causing 
confusion and doubts about whether the process was fair and clear of business interests and 
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political intervention.208 There were no clear guidelines on which projects would receive 
approval first and which projects advanced in the queue. This increased the risk for ‘rent-
seeking’ by those with the authority to approve projects. 
 
(ii) Stakeholder Participation 
It is notable that Thailand’s renewable energy framework is supply-side oriented. Policy 
measures have been designed to focus on incentivizing the increase in renewable energy 
supply, namely in the forms of financial incentives (FIT and loans) and regulations. Little 
emphasis has been placed on creating a greater demand for renewable energy from within the 
general population. The demand for increased renewable energy generation in Thailand has 
been limited to a small circle of investors and entrepreneurs rather than from the broader public. 
In this sense, the role of the consumers of electricity has been largely limited to them bearing 
the of costs of renewable energy investment. The public does not perceive itself to be the direct 
beneficiaries of renewable energy deployment. Renewable energy remains a remote and 
abstract concept for many Thai electricity users. Hence, continuous support for renewable 
energy in Thailand should include initiatives to call for better public communication on this 
issue. 
 
(iii) Accountability  
When asked, private investors also named some non-economic barriers to investment. One 
particular concern was that Thai utilities do not publish their expansion plans for the electricity 
transmission system. This creates uncertainty in the assessment of potential project sites. The 
process of planning and permitting was also considered to be too slow, due to the myriad 
government departments involved. It was proposed that government action is required to 
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streamline the process and ensure that the system is transparent. This would reduce the project 
risks during the feasibility stage, and provide a more level playing field for developer.209 
 
(iv) Capacity 
Domestic capacity to produce solar energy technologies was perceived to be a barrier to 
deployment. Investors need to import equipment and machinery from abroad. The high import 
duties levied on imported equipment impacts on generation cost. For example, the rate of import 
duty for solar panels and inverters is 35 per cent of total value.210 However, the effects of these 
import duties is partially offset by other tax advantages allocated to RE projects. Domestic 
production of renewable energy technologies would reduce the trade deficit that results from 
importing machinery and equipment from abroad. It would also reduce the cost per unit of 
production. This would encourage the development of renewable energy in Thailand in the 
longer term. 
 
(f) Comprehensive package of regulation 
Smart renewable energy policy needs to take into account the broader context renewables 
operate in. Smart renewable energy policy strives to create an enabling environment including 
power sector regulations, investment and financing conditions, suitable electric grid 
infrastructure, and technical capacity.211 Further, a comprehensive package of regulations, 
which provide a combination of instrumental and institutional arrangements in a creative and 
coordinated manner, could help to make regulation more effective at a lower cost.212 The 
sustained management of an integrated system is more effective than natural resource 
management interventions that provide ‘spot’ responses.213 
                                                          
209 Beerepoot et al, above n 82, 17-18. 
210 Custom Department of Thailand (2012). Import tariff. http://igtf.customs.go.th/igtf/main_frame.jsp 
211 Lutz Weischer et al, ‘Grounding green power: Botton-up perspectives on smart renewable energy policy in developing 
countries’ (The German Marshall Fund of the United States, World Resources Institute and the Heinrich Bӧll Fundation, 
2011) 34-7. 
212 Pual Martin, Jacqueline Williams and Amanda Kennedy, ‘Creating next generation rural landscape governance: the 
challenge for environmental law scholarship’ in Pual Martin et al (eds), Environmental governance and sustainability (Edward 
Elgar Publishing, 2012) 63. 
213 Mark Burgman et al (2010), 'Designing regulation for conservation and biosecurity', The Australian Journal of Natural 
Resource Law and Policy 13, 93. 
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(i) The broader context of renewables operate in the electricity generating sector  
The accessibility of transmission-line information still remains a risk factor for renewable-
energy investors. A coordinated approach between electricity utilities would help to address 
some of this uncertainty. The limited capacity of transmission lines, coupled with the high cost 
of investment and an increase in renewable energy projects in areas with low electricity 
demand, creates a challenge for the sector. As renewable energy generation increases, it will be 
more important for utilities to conduct location-specific studies.  For each project there needs to 
be investigation of the impact of each specific proposed renewable energy generator in a 
specific location on the grid, rather than blanket studies and blanket policies that may miss 
location-specific or context-specific opportunities for greater renewable energy penetration.214 
 
Transmission constraints are also a bottleneck area, which should be addressed by government 
in order to support the development of Thailand’s abundant renewable energy resources in the 
future.215 A possible decrease in long-term renewable energy target due to network constraints 
has the potential to create a vicious circle. Limiting share of renewables in the AEDP due to 
network constraints increases the perceived need for new natural gas and coal development. 
Mid-term and long-term renewable targets should be assessed based on the combined cost of 
renewables development and network enforcement, as compared to the benefits that come from 
reduced dependency on imported fuels and the achievability of carbon emission targets.216 
 
(ii) A broader range of instruments and institutions to maximise opportunities for win/win 
outcomes 
Regulatory pluralism approaches or Smart regulation has been used to refer to an emerging 
form of wide-angled regulation that seeks to harness not just government but also business and 
third parties to provide policy alternatives. These approaches include, but often go beyond, 
                                                          
214 Sopitsuda Tongsopit and Chris Greacen, ‘Thailand’s Renewable Energy Policy: FiTs and Opportunities for International 
Support’ Presented at the WRI-ADB FAIR FIT Workshop, ADB Headquarter, Manila, Phillipines, February 23-25, 2012. 
https://palangthai.files.wordpress.com/2016/04/thailandfittongsopitgreacen.pdf 
215 Beerepoot et al, above n 82, 17-18. 
216 International Energy Agency, above n 3, 75. 
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direct regulation.217 The central normative argument of smart regulation is that, in the majority 
of circumstances, the use of multiple rather than single policy instruments is better. A broader 
range of regulatory actors and should be used to produce better regulation rather than single 
instrument or single party approaches.218  
 
In terms of solar energy sourced electricity regulatory support instruments in Thailand, the 
main regulatory instrument was the Adder program (Feed-in Premium) followed by the FIT 
program (a fixed price feed-in tariff). The FIT rates, ought to be constantly reviewed to ensure 
that they are economically sustainable. A high FIT rate may be attractive to private investors, 
but may be economically unsustainable for the country.219 The remuneration structure should 
consider the continuing drop in the cost of renewable infrastructure and systems due to 
improvements in technology and economies of scale as well as the contribution to sustainable 
development in Thailand. 
 
Thailand has the most developed renewable energy policy among the Association of Southeast 
Asian Nations, with many incentives implemented in recent years. The ENCON fund has been 
successful in supporting renewable energy projects, especially on a smaller scale. Without the 
ENCON fund, renewable energy deployment would probably have been lower. Despite the 
success of investment incentives in Thailand, renewable energy investment in Thailand still 
faces a number of economic and non-economic barriers. In order to encourage sustainable 
renewable energy investment in Thailand, both the Thai government and the private sector 
need to work together to learn from the failures of the past and to improve implementation by 
tackling economic and non-economic barriers. Incentives with a clear policy, high transmission 
line capacity, appropriate regulations and attractive but not excessive prices would be the best 
solution to support private sector investment in renewable energy in Thailand. 
 
                                                          
217 Neil Gunningham, 'Environment law, regulation and governance: Shifting architectures' (2009) 21(2) Journal of 
Environmental Law 179-212. 
218 Ibid. 
219 Cynthia Pornavalai, ‘Thailand 4.0: Powered by Renewable Energy?’ (2017) 1 Journal of The American Chamber Of 
Commerce In Thailand 20 
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F Conclusion 
Thailand, as a responsible global citizen, has made a commitment to renewable energy through 
the Intended Nationally Determined Contribution (INDC). The Integrated Energy Blue Printed 
(TIEB), which comprises the Power Development Plan 2015-2036 (PDP) and the Alternative 
Energy Development Plan 2015-2036 (AEDP), has identified ambitious targets to facilitate 
development the solar power. To realize these ambitious targets, the government has introduced 
a number of policies to support growth in the industry and encourage investment, including 
feed-in-tariffs, tax incentives and energy production payments. 
 
The above analysis of Thailand’s legal framework for renewable energy governance confirms 
that Thailand has the basic institutions and the regulatory framework for the energy sector. 
There are also laws for providing financial support (supplementary instruments) for solar 
programs in Thailand. However, Thailand does not yet have specific laws for renewable energy 
promotion. Unlike the Feed-in tariff (FIT) programs in Germany and Malaysia, Thailand’s Adder 
and FIT programs are not backed up by a renewable energy law to provide legal mandates for 
the involved agencies to act in concerted effort and give comfort to renewable energy investors. 
Thailand’s Adder and FIT programs are policy-based programs, which have been adjusted over 
time to respond to the situation changes in the renewable energy for electricity sector. In terms 
of a regulatory framework, Thailand can be characterized as being quite weak in this area. This 
causes problems in terms of the role of government agencies, transparency, accountability and 
public participation in renewable energy regulation. 
 
In light of the above, it can be concluded that Thailand needs a comprehensive review and 
update to the legal and regulatory framework for renewables. This will help to avoid conflicts 
among state agencies and attract private investment. Better regulations would allow for more 
flexibility in divesting or restructuring investment portfolios. Additionally, the licensing 
process should be reviewed for more transparency and streamlining, especially for smaller 
projects. The new regulations should locate renewable energy promotion in the legal and 
institutional framework of sustainable development discussed in chapter2. 
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The next chapter explores the lessons and recommendations for the smarter regulation of 
Thailand’s renewable electricity. Then, it discusses the future directions for renewable energy 
governance for sustainable development. 
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CHAPTER VI LESSON AND FUTURE DIRECTIONS FOR RENEWABLE ENERGY FOR 
ELECTRICITY IN THAILAND 
 
A Introduction 
The final research question to be considered in this thesis is ‘What reforms could be undertaken 
to improve the design and development of smart renewable energy regulation to facilitate the 
future development of renewable energy for electricity in Thailand’. This requires a synthesis 
and critique of the lesson learnt from the relevant international legal frameworks and principles 
(particularly relating to sustainable development and renewable energy) and the comparative 
analysis of national level renewable energy regulation in Germany, Malaysia and Thailand. The 
concluding part of this chapter provides the recommendations for future design and 
development of smart renewable energy for electricity in Thailand.  
 
B Lesson Learn for Thailand’s renewables electricity 
International and national practices, legal, policy and regulatory frameworks have been 
developed to support renewable energy sourced electricity to transform to the low carbon 
economy in many countries. While many of these international standards and best practices are 
non-binding principles (soft law) in international regimes, they have become embedded in 
national regulatory frameworks to facilitate renewables power development. 
 
Integrating economic development and environmental protection was the key strategy behind 
the development of the international policy instruments like the Stockholm Declaration and the 
‘Brundtland Report’. In doing so, they have required livelihood support, capacity building of 
the stakeholders, widespread community participation and effective local governance. 
International law and policy, particularly related to these attributes, have been promoted 
through the Rio Declaration, Agenda21, the Climate Change regimes and sustainable 
development principles. 
 
The research questions addressed in this thesis have sought to identify the scope, problems, 
and the challenges of designing regulation for better sustainable development outcomes 
particularly in solar power sector in Thailand. Whether smart renewable energy regulation is 
an appropriate governance approach to contribute to sustainable development goals, 
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particularly in context of renewable sourced electricity in the short-term and the long-term, has 
been the main focus of research and analysis in this thesis. 
 
International and comparative literature on sustainable development and climate change 
regimes has focused particularly on the needs of a fundamental transformation to the low-
carbon economy with the rapid increase of renewable energy deployment worldwide. 
Developing countries like Thailand are at the forefront of these challenges, since their rapid 
increase in the energy demand and their capacity to add around 80 percent of all new electricity 
generation worldwide in the next two decade.1 In order to increase the share of renewables in 
total electricity consumption, smart renewable energy regulation provides guiding principles 
for countries to facilitate renewable energy sources electricity significantly contributed to 
sustainable development of developing countries. 
 
The discussion of the research questions draws on the concepts, instruments and institutions in 
the regulatory regimes in the renewable energy sector, international and comparative national 
standards and best practices and a case study of solar power in Thailand. Improving smart 
renewable energy regulation in Thailand may also improve existing approaches to governance 
in the context of developing countries, incorporate the principles of sustainable development 
and reflect the aspirations of impacted communities (chapter2).  
 
As there are many new solar electricity schemes and programs in Thailand, developing and 
reviewing the supportive legal, policy and regulatory frameworks will become increasingly 
important (chapter 3). Therefore, existing national regulatory regimes and approaches for 
renewable energy sourced electricity were reviewed (Chapter 4) with the objectives of 
identifying their successes and problems to provide lessons for reforming the existing legal and 
regulatory framework of renewable energy electricity for sustainable development in Thailand. 
 
                                                          
1 See eg, The International Energy Agency estimates that around 80 percent of global electric capacity additions between 
2008 and 2035 will take place in non-OECD countries, i.e. in a group that is rougly the same as the developing world. See 
International Energy Agency, World Energy Outlook 2010 (International Energy Agency, 2010), 620-21, 652-53. Lutz 
Weischer et al, ‘Grounding green power: Botton-up perspectives on smart renewable energy policy in developing countries’ 
(The German Marshall Fund of the United States, World Resources Institute and the Heinrich Bӧll Fundation, 2011) 11. 
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Through the case study (chapter5), the legal and regulatory framework of solar power in 
Thailand was explored in regard to the needs and perspectives of government, businesses and 
communities through which they govern solar electricity. This enabled a deeper understanding 
of the strengths and weakness of renewable energy regulatory regimes and approaches in 
Thailand. This provides the basis for making recommendations in short-term and long-term 
perspectives for the development of renewable energy power for sustainable development and 
identifying future research needs in this concluding chapter. 
 
1 Insight from Thailand’s experiences in solar power: Strengths and Weaknesses 
Chapter 5 examined the policy, legal and regulatory framework for solar power and identifies 
some regulatory regimes and approaches to facilitate development of solar sourced electricity. 
In summary, Thailand aligned all of its energy plans into ‘Thailand Integrated Energy 
Blueprint’ (TIEB). TIEB consists two plans relevant to renewables power that are Power 
Development Plan 2015-2036 (PDP 2015) and Alternative Energy Development Plan 2015-
2036 (AEDP 2015). PDP 2015 includes the projection of electrical demand, allocation of future 
generation capacity and the development of the transmission grid. It also serves as the 
foundation for development of other plans. AEDP contains overall target to increase the share 
of renewable energy. AEDP increased a target of renewable energy source to 30% of final energy 
consumption by the end of 2036.2 For electricity, around 20% (19,635 MW) of energy 
consumption in 2036 shall be sourced from renewable energy. For solar energy, the target is to 
reach and installed capacity of 6,000 MW by 2036.3 
 
Under Adder program, Adder rates are differentiated by technology, installed capacity, and 
geography. Price impact of the Adder are distributed amongst the consumers who consume 
electricity more than 90 kWh per month on a per kWh basis. The Adder is paid for 10 years 
(wind and solar projects) or 7 years (other renewables) starting once the project begins selling 
electricity to the grid. After the solar panel price decreased dramatically in the third quarter of 
                                                          
2 Department of Alternative Energy Development and Efficiency, Alternative Energy Development Plan: AEDP 2015, 
(Department of Alternative Energy Development and Efficiency, 2015) accessed 15 October 2015 
www.dede.go.th/download/files/AEDP2015_Final_version.pdf 
3 Ibid. 
300 
 
2008, there was a greater-than-expected number of applications to participate under the Adder 
program.4 The purchase rate under the Adder program was at times significantly higher than 
the real investment cost, which was unfair to customers who must pay the additional electricity 
cost to renewable energy investors.5 Consequently, the NEPC changed the subsidy strategy, 
stopped the new participants of solar power plant of the Adder measure replaced by a fixed 
price feed-in tariff (which is now commonly referred to as the FIT scheme) in 2014 for Very 
Small Power Producers (VSPP) of less than 10 MW installed capacity. This program is provided 
for the ground mount plant and solar rooftop but increase contract period to 25 years. The FIT 
program is provided new programs for Government Agency and Agricultural Cooperatives 
program, Rooftop for commercial and residential scheme, and Rooftop Self-consumption 
scheme. The FIT rate structure for solar energy was set in different way and separate from other 
sources of renewables power. FIT’s Thailand was separated solar PV supporting into two 
technologies were ground mount and rooftop. Tariff differentiated by project size and project 
location.  
 
The major difference between Adder and Feed-in tariff in Thailand is the on the tariff rate 
structure. While the tariff rate structure for Adder is a ‘premium-price FIT payment’ paid on the 
top of the utility’s avoided costs, the tariff rate structure for FIT is the fixed-tariff is guaranteed 
the total support.6 The premium feed-in scheme benefits mainly by taking market orientation 
into account. On the other hand, it can be causes of overcompensation. The fixed-tariff scheme 
is lower risk for investors and smaller direct burden for the final consumer.7  
 
                                                          
4 Nares Chimres and Somchai Wongwises, 'Critical review of the current status of solar energy in Thailand' (2016) 58 
Renewable and Sustainable Energy Reviews 198-207. 
5 Milou Beerepoot et al, ‘Incentives for Renewable Energy in Southeast Asia: Case study of Thailand’ (International Institute 
for Sustainable Development and Trade Knowledge Network, February 2013) 17-18. 
6 Songsak Sakulniyomporn et al, ‘Assessment and Design Options of Thailand’s Feed-in Policies’ (Proceedings of 80th The 
IIER International Conference, Bangkok, Thailand, 21st-22nd August 2016, 54-58) 
7 See eg, Julieta Schallenberg-Rodriguez and Reinhard Haas , ‘Fixed feed-in tariff versus premium: A review of the current 
Spanish system’ (2012) 16(1) Renewable and Sustainable Energy Reviews 293-305. Piti Pita et al., 2015 International 
Conference on Alternative Energy in Developing Countries and Emerging Economies ‘Assessment of  Feed-in Tariff Policy 
in Thailand: Impacts on National Electricity Prices’ (2015) 79 Energy Procedia  584-589. 
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The Adder program supports were designed high enough to encourage private renewable 
energy sources electricity (RES-E) generators. There were an impressive amount of investors 
attending the programs, especially for solar power. The mechanism, however, still lacked 
proper program revision which was the cause of windfall profits. This problem led to suspend 
the Adder program for solar power since 2010. The transition from Adder to FIT scheme start 
from rooftop solar power in 2013 and other RES-E in 2015. Nevertheless, the early FIT 
programs were briefly open for the applications and are still not cleared for implementation. It 
seems that main problems of Thai feed-in policies are uncertainties and discontinuity. The 
effective FIT policies are not only based on proper support tariffs but also their design and 
implementation. The well-designed FITs provide the secure, transparent, and acceptable 
mechanisms. The supplementary instruments that support renewable power in Thailand include 
financial and fiscal support from the ECON Fund, investment incentives from the Investment 
Promotion Act and Carbon Credit Facility. 
 
The institutional framework that guides energy policy, both electricity and natural gas, in 
Thailand is developed by the National Policy Council (NEPC), with the Ministry of Energy 
(MoEN) as a key participant who governs the energy sector. The Energy Regulatory 
Commission (ERC) has responsible for ensuring that the policies are enacted and followed as 
intended.8 With respect to electricity industry, The Electricity Generating Authority of Thailand 
(EGAT) is the state-owned utility. EGAT owns and operates most of the country’s power 
generation capacity and all of its transmission network. It operates the system and is the 
principal off-taker. It sells essentially all the power it generates or purchases from private power 
producers and neighbouring countries to two state-owned enterprises: The Metropolitan 
Electricity Authority (MEA) and the Provincial Electricity Authority (PEA).9  
 
Chapter 5 also analysed the existing policies, law, regulatory instruments and regulatory 
institutions of Thailand to indicate Thailand’s approaches to smart renewable energy regulation 
                                                          
8 International Energy Agency, Thailand Electricity Security Assessment 2016 (International Energy Agency, 2016) 25. 
9 Asian development Bank, ‘Sector Overview’, (Grid-Parity Rooftop Solar Project (RRP THA 49087), ADB) 
<https://www.adb.org/sites/default/files/linked-documents/49087-001-so.pdf> 
302 
 
for renewables power that was developed in chapter 3. The analysis found some strengths and 
weaknesses in Thailand’s approach. Table 6.1 provides a summary of the strengths and 
weaknesses in Thailand’s approach to facilitate the development of renewables power, in 
particular solar electricity. 
 
Table 6.1: Strengths and Weaknesses in Thailand approach to facilitate development of solar energy for 
electricity under key principles of smart renewable energy regulation 
Key principles of smart 
renewable energy regulation 
Strengths in Thailand’s legal 
and regulatory framework 
Weaknesses in Thailand’s legal 
and regulatory framework 
1. Commitment to  
renewable energy 
1) Thailand has set the 
ambitious target to renewable 
energy in AEDP2015. 
1) The PDP and Alternative 
Energy Development Plan 
(AEDP) do not consider 
alternative fuel-mix scenarios. 
2) The target for solar energy 
need to be adjust due to the 
technology cost reduction. 
 
2. Leverage private investment 1) Thailand has the policies and 
regulation (Feed-in tariff and 
other fiscal incentives) which 
offers attractive possibilities, in 
particular for foreign investors. 
2) Thailand has long-term 
commitment for the renewable 
energy regulation such as 10 
Adder and 25 years for feed-in 
tariff. 
3) The political risk of a 
(retrospective) cancellation of 
renewable energy incentives is 
small, but not non-existing. 
1) There is no specific law for 
renewable energy promotion. 
Renewable energy support 
mechanisms are under policy-
based incentives. 
2) The roles of the government 
agencies relevant to renewable 
energy development, at a 
practical level, are overlaps and 
potential misalignments. 
3) The landscape for renewable 
energy support can be 
characterized by a weak 
regulatory framework. Ac hoc 
and non-transparent response 
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caused delays in application 
process. 
4) The lack of stability and 
uncertainty in policy support 
solar power 
3. Cost-effective 1) Thailand’s incentives for 
renewables power make 
renewable industry competitive 
with the conventional fuel 
energy. 
1) Cost of Adder project will 
include in electricity bill of 
ratepayer. Therefore, the FIT 
changed the structure of 
incentives from a ‘premium FIT’ 
to a ‘fixed-price FIT’. 
2) The high investment cost and 
high transaction cost at the 
residential rooftop scale. 
4. Innovation incentives 1) The low-carbon research is 
being supported on a continuing 
basis at the National Science 
and Technology Development 
Agency (NSTDA) 
1) the limitation of a domestic 
industry that is able to supply 
some components and adopt the 
equipment to local 
circumstances. 
2) there are still some renewable 
energy technologies suffer from 
lack of research and 
development activities.  
3) An important challenge for 
Thailand is to extend that 
success to small-scale renewable 
energy development such as 
local industry chain, grid 
connection, professional skills, 
management, etc. 
4) There are several bodies in 
Thailand involved in renewable 
energy technologies projects. 
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However, the lack of 
coordination between different 
related organizations is an 
important hamper the diffusion 
of renewable energy 
technologies. 
5. Good governance in 
regulation 
1) Thailand has the Energy 
Regulatory Commission (ERC) 
which deal with the regulation 
in relation to renewable energy 
power 
1) People have not much 
information about the 
advantages of renewable energy. 
There is no national and local 
campaign on the benefit of 
renewable energy. 
2) Under Adder and FIT 
programme, lack transparency 
has been a significant concern as 
there are limited channels for the 
public to monitor. 
3) There are no clear guidelines 
on which projects will receive 
approval first and which projects 
advance in the queue. 
4) The process of planning and 
permitting was also considered 
to be too slow, due to the myriad 
government departments 
involved. 
5) Domestic capacity to produce 
solar energy technologies was 
perceived to be a barrier to 
deployment. 
6. Comprehensive package of 
regulation 
1) Thailand sets out many key 
and supplement regulatory 
instrument to provide 
1) The accessibility of 
transmission-line information 
still remains a risk factor for 
renewable-energy investors.  
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incentives for renewable energy 
power industry 
2) A decrease in long-term 
renewable energy target due to 
network constraints, however, 
creates a vicious circle. 
3) A high FiT rate sometimes 
may be attractive to private 
investors, but may be 
economically unsustainable for 
the community and country. 
4) Less participation from 
industry and communities in 
term of policy and regulation 
 
2 Lesson learn for Thailand from international and other national experiences 
A review of international principles and national experiences from previous chapters provide 
insight and lessons for the development of renewable energy sourced electricity in Thailand. 
From international principles relevant to renewable energy, the concept of sustainable 
development has been adopted by governments as the most appropriate policy response10 and 
the most suitable paradigm for developing renewable energy governance systems. The 
transition to extensive renewable energy use is a key dimension for the passage towards global 
sustainable development. 
 
The roles of renewable energy for sustainable development identified in chapter 2, require the 
implementation of seven main principles of international law, which are identified as key to 
the achievement of sustainable development. These are; 
a. The sustainable use of natural resources; 
b. The principle of equity and the eradication of poverty, 
c. The principle of common but differentiated responsibilities; 
d. The precautionary principle; 
e. The principle of public participation and access to information and justice; 
                                                          
10 Neil Gunningham et al, Smart regulation: Designing Environmental Policy, (Clarendon Press, 1998) 29. 
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f. The principle of good governance; and 
g. The principle of integration and interrelationship particularly in relation to 
human rights and social, economic and environmental objectives 
 
The implementation of sustainable development through legal frameworks for renewable 
energy governance requires a deliberative process in which the different principles constituting 
sustainable development are balanced in the context of the circumstances. As noted by the ILA, 
the principle of integration and interrelationship is of particular significance, given that it 
represents the very essence of the concept of sustainable development.11 The principle of 
integration serves as a central point of reference, ensuring that an internal coherence is retained 
in the course of addressing the broad and multiple aspects considered in sustainable 
development.12 In the context of renewable energy governance for sustainable development, it 
requires multi-level governance involving authorities from local levels, to the regional, 
national, supranational and global levels.13  
 
This thesis adopts the smart renewable energy regulation concept and applies it to facilitate 
renewable energy governance for sustainable development. Smart renewable energy regulation 
requires bottom-up approaches and on the ground experiences in developing countries to 
provide effectiveness of renewable energy deployment, focusing on the power sector. Smart 
renewable energy regulation encourages private investment, achieves its objectives in a cost-
effective way, promotes continuous innovation, and is designed through transparent, 
accountable, and participatory process.14 These cover planning and strategy, well-designed 
generation-based incentives, an enabling policy and regulatory framework, attractive financial 
conditions and the necessary technical environment. Sustainable development principles 
provide further guiding and evaluative dimensions for smart renewable energy regulation that 
goes further than many definitions. 
                                                          
11 International Law Association, First Report of the International Law Committee on International Law on 
Sustainable Development, (2004), 5. 
12 Ibid. 
13 Neil Gunningham, 'Confronting the challenge of energy governance' (2012) 1(01) Transnational Environmental Law 119-
135. 
14 Weischer et al, above n 1, 2. 
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The lesson learns for the regulatory regimes and approaches from Germany and Malaysia 
provide the insight on how smart renewable energy regulation apply in practice. Germany and 
Malaysia has strong legal and regulatory framework which established feed-in tariffs as their 
main regulatory instruments. Germany’s Renewable Energy Source Act (EEG) is the central 
instrument for the promotion of renewable energy in the electricity sector and create statutory 
obligations between the installation operator and the grid operator, which is a binding law. A 
number of factors have come together to create a favourable and successful environment for 
renewable energy deployment and development in Germany. These factor include; a solid 
policy frameworks that provide favourable policy features for renewable energy developers, 
including flexible policy design and long-term policy commitments, strong political will from 
multiple political parties, multi-stakeholder acceptance among all facets of society, in part due 
to a participatory decision making process, minimal red-tape concerning grid connection and 
project development processes and attention to technical and human capacity development 
needs. 
 
In the case of Malaysia, Malaysia already has ambitious renewable energy targets for power 
generation. A critical component of sustainable energy promotion in Malaysia is the financial 
framework. Malaysia has several financial incentives and strategies in place to encourage 
investment in renewable energy application. This includes the Feed-in tariff (FIT) mechanism, 
the incentive for end users and the Green Technology Financing Scheme (GTFS) and the Clean 
Development Mechanism (CDM). The Malaysian FIT mechanism has unique features that are 
aligned with the renewable energy policy aims of economy. The more notable features include; 
the creation of the Sustainable Energy Development Authority (SEDA) as the sole 
implementing body of the FIT mechanism, the creation of the renewable energy fund to keep 
the cost and expense of the FIT mechanism transparent and under control, annual degression 
schedule for the FIT rate.15 As a result of the two-year implementation of the FIT mechanism, 
double the installed renewable energy capacity of the previous decade, prior to the introduction 
                                                          
15 Asia-Pacific Economic Cooperation, ‘Peer Review on Low Carbon Energy Policies in Thailand’ (APEC Energy Working 
Group, Asia-Pacific Economic Cooperation, 9 November 2012, 86). 
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of the FIT mechanism. On the other hand, the Malaysian FIT mechanism is facing several 
important challenges including; a balance between ensuring progressive uptake of solar PV 
and at the same time ensure that the cost is not burdensome on the general public, matching 
grid infrastructure to load demand in remote areas, support from local authorities and 
communities, percentage of operational capacity is still low and securing continuous public 
support.16 
 
C Recommendations to reform to be smarter renewable energy regulation for Thailand’s 
renewables power 
The discussions of Thailand’s legal and regulatory framework in previous sections of the 
chapter, as well as in chapter 5, indicate that renewable energy regulation in Thailand will make 
it necessary to tackle basic weaknesses, such as: 
 Lack of a robust willingness of the legislature to increase the consumption of renewable 
sourced electricity 
 Renewable energy regulation has less dependability which discourages private 
investment 
 Less balance in finding cost-effective ways to achieve its objectives 
 The challenges with the renewable energy technology innovation 
 The challenges in the regulatory design through good governance processes 
 The challenges with the comprehensive package of renewable energy regulation 
 
Sustainable development principles and the international legal framework for renewable 
energy provided many recommendations to address these weaknesses. In particular, the New 
Delhi Declaration, discussed in chapter 2, providing guidance on developing sustainable 
development law in Thailand. 
 
Further, in case of regulation for sustainable electricity generation, government needs to enable 
policies and regulation to ensure that the investments are made for greening the energy sector 
at local, national and global levels. Due to various barriers for renewable energy sourced 
electricity sector, this has made it virtually impossible for them to grow without regulatory 
                                                          
16 Ibid, 87-90. 
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intervention.17 Smart renewable energy regulation, which was developed with the integration 
of sustainable development principle in chapter 2 and chapter 3, is required for the future 
development in electricity generation sector.18 
 
A comparative review of the regulatory regimes and approaches used to facilitate the 
development of renewable sourced electricity in the selected countries, Germany and Malaysia, 
representing developed and developing nations, was undertaken in chapter 4. Their experiences 
provide an insight for implementing smart renewable energy regulation in practice by national 
states. This provides valuable experiences of regulatory mixes for developing regulation for 
sustainable electricity generation sector in Thailand. 
 
This thesis, having discussed the strengths and weaknesses in the Thailand renewable energy 
regulation mentioned above, and the recommendations in international and comparative 
examples, recommends the re-design and development of Thailand’s renewable energy 
regulation. This address the final research question providing directions for reforms to improve 
the design and development of smart renewable energy regulation to facilitate the future 
development of renewable energy for electricity in Thailand. The recommendations are: 
 Developing the strategic plan for renewable energy 
 Creating the well-designed generation-based incentives 
 Strengthening the legal and regulatory framework 
 Providing attractive financing conditions 
 Building the necessary technical environment 
 Combining a variety of instrumental and institutional arrangements in a creative and 
coordinated manner 
The following sections explain each of the recommendation to reform and development smart 
renewable energy regulation. 
 
                                                          
17 C. Battle, I.J. Pérez-Arriaga and P.Zambrano-Barragán, “Regulatory Design for RES-E Support Mechanisms: Learning 
Curves, Market Structure, and Burden-Sharing,” MIT-CEEPR Working Paper 11-01, 2011. 
18 Weischer et al, above n 1, 1 
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1 Developing the strategic plan for renewable energy 
The roles of renewable energy for sustainable development identified in chapter 2, require the 
implementation of seven main principles of sustainable development through multi-level 
governance involving authorities from local levels, to the regional, national, supranational and 
global levels.19 These legal principles of sustainable development integration are the basis to 
form the first basic principle in smart renewable energy regulation. Smart renewable energy 
regulation need a strategic plan. 
 
In order to expand deployment of renewables, investors, and technology, providers need to 
have sufficient confidence that there will be market. Smart renewable energy regulation for 
sustainable development requires strategic plan. Planning processes are an important step to 
define and regularly update the vision for the future of electric power generation, transmission, 
and distribution in a given country, including an explicit role for renewables. Official renewable 
energy targets are also a crucial first step. Targets reflect an understanding of future role that 
different sources of renewable energy generation will play alongside efficiency and 
conventional generation in the context of a country’s available resources and capacities. These 
targets can provide investors with higher visibility by underlining the political commitments to 
renewable energy deployment. Planning can grow more sophisticated, as deployment expands; 
for serious scale up of renewable energy with long term commitment. Planning decisions need 
to be based on a transparent, accountability, and stakeholder participation with the sound 
assessment of the full cost of different options. 
 
The comparative examples of Germany and Malaysia have also shown that they have a plan 
which provides commitment to renewable energy. Germany is unique in terms of its advanced 
policy framework providing favourable policy features for renewable energy developers, 
including flexible policy design, long-term and ambitious policy commitments. The Energy 
Concept established the principles of a long-term, integrated energy pathway to take the country 
to 2050 and adopted ambitious goals which determined renewable energy as the cornerstone 
of future supply.20 Strong political support towards further development of the renewable 
                                                          
19 Gunningham, above n 13, 119-135. 
20 International Energy Agency(IEA), Energy Policies of IEA Countries: Germany 2013 (IEA, 2013), 9. 
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energy came further in 2011 with the announcement of the Energiewende (Energy 
Transformation), the German long-term energy plan to shift from nuclear and fossil fuels to 
renewables. Through the Energiewende, the German Government has announced ambitious 
targets and plans to achieve at least 35% renewable energy by 2020 and at least 80% by 2050 for 
electricity consumption, and to phase out nuclear energy by 2022.21 These targets were 
reviewed and adjusted overtimes. For Malaysia, The National Renewable Energy Policy and 
Action Plan (NREPAP) provides long-term goals and a holistic approach with the main 
objective to spearhead the sustainable development of renewable energy. The NREPAP seeks 
to increase generation of renewable energy power capacity in Malaysia to 2,080 MW and 4,000 
MW by 2030. 
 
In the analysis of Thailand’s policy framework and plan for renewables power, the Alternative 
Energy Development Plan (AEDP 2015) provided a clear alternative energy targets. This is a 
critical step in the promotion of low-carbon energies at the economy level by the development 
of an alternative energy master plan with aggressive and clear target. However, there is a need 
for more dynamic and integrated planning across all sectors to ensure the future plans 
appropriately include renewable energy and energy efficiency. Moving to an integrated 
resource plan approach would improve the efficiency and sustainability of the power sector 
without compromising security.22  
 
Moreover, the power sector as a whole should be developed with an eye toward maintaining 
strategic and regulatory flexibility, both for long term investment needs and short-term power 
sector management. The AEDP should be re-evaluated on a regular basis to ensure that the 
investment mix makes full use of the potential for renewables, while leveraging the flexibility 
inherent in a power system that has significant quantities of natural gas-fired station. In 
particular, if the economics of the power mix were to change because of movement in the cost 
of renewables or fuel prices, the AEDP would need quick and urgent review. 
                                                          
21 Federal Ministry for the Environment, Nature Conservation and Nuclear Safety (BMU). 2010. Energy Concept for an 
Environmentall Sound, Reliable and Affordable Energy Supply. Online at http://www.bmu.de/fileadmin/bmu-
import/files/english/pdf/application/pdf/energiekonzept_bundesregierung_en.pdf 
22 International Energy Agency, above n 8, 66. 
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In addition, the Power Development Plan (PDP) and Alternative Energy Development Plan 
(AEDP) do not consider alternative fuel-mix scenarios. The current plan uses conventional 
approaches to resource planning and ignores technological capabilities that are available today 
for increasing renewable energy in the fuel mix.23 Therefore, considering alternative fuel-mix 
scenarios may provide more appropriate responses. 
 
2 Creating the well-designed generation-based incentives 
Targets and integrated planning are not enough to build a market for power from renewable 
sources. Smart renewable energy regulation for sustainable development needs to choose an 
appropriate incentive for the country context. A generation-based incentive mechanism is on 
key component in the broader mix of policy and regulatory instruments.24 Smart renewable 
energy regulation needs the mechanisms to guarantee payment to renewable energy producers 
for their electricity, in order to make their projects commercially viable. These payments are 
usually at a premium above market rates for conventional sources. However, a price premium 
that decreases over time can drive performance improvement and cost reduction. This declining 
premium seeks to take advantage of the expected learning, market changes, and technological 
development that increased deployment brings.25 Having regard limited available financial 
resources, caps can be used to control the cost of an incentive mechanism. Moreover, deciding 
how to fund an incentive mechanism raises political and equity challenges. It can either be 
passed through to electricity consumers, the public budget, i.e. taxpayers, or a combination of 
these approaches. This issue is particularly important in the sustainable development of 
developing countries, where there is a risk that electricity tariff increase will prevent the poor 
from accessing basic energy service.26 Combining different generation-based incentives can 
also help control the cost of renewable energy policy. 
 
                                                          
23 International Energy Agency, above n 8, 65. 
24 Weischer et al, above n 1. 
25 Weischer et al, above n 1, 25. 
26 Weischer et al, above n 1, 24. 
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The comparative examples of Germany and Malaysia have also shown that Germany and 
Malaysia have the generation-based incentive mechanisms. Germany’s Feed-in Tariff program 
has evolved since its inception in 1991 with the introduction of the StromEinspG (Feed-In Act) 
and later within the EEG, which has created a stable and legal framework since 2000. Yet the 
EEG also includes important features that have triggered this growth and provided a stable, 
predictable and favourable framework. Some of these key features include: priority access for 
renewable energy to the grid; priority transmission and distribution of renewable energy; the 
obligation of grid operators to purchase electricity from renewable energy sources; 
differentiated and fixed tariffs with annual degression rates; national equalization of additional 
costs for electricity, whereby all costs are shared among all German ratepayers; and 
compensation for renewable energy plant operators if energy is curtailed.27 The Renewable 
Energy Source Act 2017 marks the transition to a competitive auction system. It is designed to 
increase compliance with the deployment corridor for renewable energy, whilst ensuring the 
cost-efficient further expansion of renewable energy.  
 
In Malaysia, the feed-in tariff (FIT), the key instrument to promote renewable energy in 
Malaysia, is implemented through of the Renewable Energy Act 2011. The FIT mechanism 
allows electricity that is produced from indigenous renewable energy resources to be sold to 
power utilities at a fixed premium price and for a specific duration. Individuals and companies 
may apply to become eligible producers and those who qualify are granted feed-in approvals 
by the Sustainable Energy Development Authority. This mechanism enables the entity or 
individuals to sell renewable based electricity (up to 30 MW) to power distribution companies 
at the fixed premium prices for a certain period of time. According to this policy, 1% of the 
electricity tariffs are imposed to the consumers and manage a fund to support renewable energy 
based generation. The FIT rates differ for various renewable source types and technologies.  
 
In the analysis of Thailand’s feed-in tariff program, Adder program was introduced in 2007 as 
the main renewable energy support scheme for each renewable energy technology. The 
                                                          
27 Nicolas Oetzel, Renewable Energy Sources Act (EEG)-Key features and recent developments (Federal Ministry for the 
Environment, Nature Conservation and Nuclear Safety, 2010). 
314 
 
government reduced the Adder rate and then suspended the Adder program for solar power in 
2010. In 2014, the National Energy Policy Commission (NEPC) replaced adder rate payment 
structures with a FIT, in which a fixed amount per kWh is paid during the life of the PPA. 
Under both Adder and FIT programs, costs of the tariffs are equally distributed to all final 
electricity end-users who consume electricity more than 90 kWh per month on a per kWh basis. 
Unfortunately, few FIT projects have been approved demonstrating that the main problems of 
Thai feed-in policies are uncertainties and discontinuity. In relation to the supplementary 
instruments, Thailand provided the financial and fiscal support from the ECON Fund, 
investment incentives from the Investment Promotion Act and carbon credit facility to promote 
renewable energy power.  
 
To order to address this weakness of the design of feed-in tariffs in Thailand, it is necessary to 
get the price right based on an assessment of the technology, market conditions, and resource 
availability so that there is less need for later budgetary infusions or consumer price hikes later 
on. At the Clean Energy, Good Governance, and Regulation Forum,28 regulators from Africa, 
India, and Mexico discussed their need for access to databases on resource availability and 
technology performance that can help them to set feed-in tariffs at the right level and duration. 
Moreover, the most important of design principle is to take the equilibrium of all aspects into 
account. There are three main stakeholders: (1) the society and country as a whole, (2) final 
electricity end-users or funding sources, and (3) private RES-E investors. The cost-effective 
assessment should be quantified for all levels of participants.29 
 
Furthermore, a price premium of feed-in tariff offered to new projects should decrease over 
time. This can drive performance improvement and cost reduction of the program and drive 
innovation.30 The caps also can be used to control the cost of an incentive mechanism. The caps 
do not necessarily reflect optimal levels of deployment, in term of cost or of grid stability, but 
rather reflect the limited available financial resources. 
                                                          
28 Co-convened by World Resource Institute (WRI), Idasa and Prayas Energy Group in Cape Town in May 2010. 
29 Songsak Sakulniyomporn et al, ‘Assessment and Design Options of Thailand’s Feed-in Policies’ (Proceedings of 80th The 
IIER International Conference, Bangkok, Thailand, 21st-22nd August 2016, 58) 
30 Weischer et al, above n 1, 25 
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The issues that Thai government should consider to improve design generation based 
incentives compared to Germany and Malaysia are put the FIT grants a fix tariff to all type of 
renewable energy plants and operators will receive support for a long period and constant 
conditions while Thailand have a wider range of support time and conditions. The FIT in 
Germany has no cap on the amount of renewable energy generation and is running in line with 
the market, while Thailand has a minimum target and has a cap. Furthermore, Thailand does 
not have a degression rate, which companies that is producing electricity to the grid gets large 
amount of profits when they are in operation.31 There are also no limit and cap on the amount 
renewable energy that could be sent to the grid in German FIT, while in Thailand the grid has 
limited space and could only accommodate a limited amount of renewable energy. Lastly, 
Thailand does not have clear laws to protect investor’s interest. In Germany, investors were 
protected in any changes in the policies in the future as the basic right protected in law. 
 
3 Strengthening the legal and regulatory framework 
Smart renewable energy regulation for sustainable development needs strong institutions, 
sound processes and well-designed regulations. Providing only a generation-based incentive is 
not sufficient to spur renewable energy development. A broader set of rules and regulations, 
and institutional capacities governing power production and grid operation are needed to 
provide electricity services in light of intertwined economic, social, and environmental 
considerations.  
 
In term of legal framework to enable investments in sustainable energy, a legal basis in 
renewable energy development through regulatory frameworks, based around binding targets 
or implementation mechanisms are needed to build confidence that the regime is stable, and 
can provide the basis for long-life capital intensive investments.32 Smart renewable energy 
regulation for renewables development needs long-term integrated energy planning, promoting 
renewable energy with energy efficiency, providing access to electricity for the poor, subsidy 
                                                          
31 Manutham Jarupong, An Overview of Thailand’s conventional and renewable energy generation and an analysis on Thai 
solar energy policy with comparison to the German renwable energy legislation (PhD Thesis, Ritsumeikan Asia Pacific 
University, 2013) 80-82. 
32 Kirsty Hamilton, Unlocking Finance for Clean Energy: The Need for “Investment Grade” Policy, Energy, Environment, 
and Development Programme Paper (London: Chatham House, December 2009), 8. 
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reform to reveal true costs of fossil fuels and promotion of the viability of sustainable energy.33 
Any generation-based incentive needs to be part of a broader set of power sector rules and 
regulations. For example, interconnection rules may establish a legal requirement for grid 
operators to connect new renewable energy projects to the grid. 
 
With respect to regulatory framework, institutions and procedures for transparent, accountable, 
and participatory decision-making can lead to better decisions and improve public support for 
renewable energy programs. Good governance is a critical aspect of smart renewable energy 
regulation. A governance framework organized around the transparency and access to 
information, accountability and redress mechanism, stakeholder participation, and capacity.34 
Furthermore, processes should allow for periodic review and changes to the generation-based 
incentives, if necessary. Institutional capacity and procedures for monitoring, evaluation, and 
enforcement are crucial aspects of regulatory framework. 
 
The comparative examples of Germany and Malaysia have also shown that Germany and 
Malaysia have strong in legal and regulatory frameworks. In Germany, The Renewable Energy 
Sources Act (EEG) is generally praised as unequivocal success.35 The high rate of diffusion of 
renewables in Germany is the result of not only the particular features of the German regulatory 
framework in the energy sector but also by the ideas and process which led various political 
bodies to adopt that framework.36 Policy flexibility and market responsiveness has proven to 
be an essential feature of Germany’s renewable energy policy design. The EEG is the central 
instrument for steering the expansion of renewable energy in the electricity sector. The Act has 
undergone continuous development since its introduction‐with amendments to the Act in 
2004, 2009, 2012, 2014 as well as the most recent revision which came into effect on 1 January 
                                                          
33 Weischer et al, above n 1, 35 
34 The Electricity Governance Initiative (EGI) ‘The Electricity Governance Toolkit: Benchmarking Best Practice and 
Promoting Accountability in the Electricity Sector’ (World Resources Institute, National Institute for Public Finance and 
Policy and Prayas-Pune Energy Group, June 2007) 
35 Fabian Sösemann, EEG-The renewable energy sources act: the success story of sustainable policies in Germany. Berlin, 
(Federal Ministry for the Environment Nature Conservation and Nuclear Safety, 2007) 4-5. 
36 Jacobsson, Staffan and Volkmar Lauber, 'The politics and policy of energy system transformation—explaining the German 
diffusion of renewable energy technology' (2006) 34(3) Energy policy 256 
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2017. The Renewable Energy Sources Act 2017 introduced a paradigm shift in renewables 
support towards more competition and greater cost efficiency by replacing Feed-in tariff with 
Competitive Auction. 
 
In Malaysia, the Malaysian government passed the Renewable Energy Act and the Sustainable 
Energy Development Authority Act in 2011. The Renewable Energy Act 2011 provides the 
legal framework for the feed-in tariff program while the Sustainable Energy Development 
Authority Act 2011 mandated the Sustainable Energy Development Authority (SEDA) to be 
responsible for the development of renewable energy and implementation of the feed-in tariff 
program. Moreover, the government created the Renewable Energy Fund to keep the cost and 
expense of the FIT mechanism transparent and under control. The online application system, 
known as the e-FiT online system is used widely as compared to the manual application. 
However, Malaysia faced some challenges because of limited local expertise in renewable 
energy technology, slow approval and process at state-level, limited structure for monitoring 
the results of renewable energy policy implementation. 
 
In the analysis of Thailand’s legal and regulatory framework, Thailand has no specific law for 
renewable energy promotion, unlike Germany and Malaysia, Thailand’s Adder and FIT 
programs are not backed up by a renewable energy law to provide legal mandates for the 
involved agencies to act in concerted effort and give comfort to renewable energy investors.37 
With regard to regulatory framework, the roles of the government agencies relevant to 
renewable energy development, at a practical level, there are overlaps and potential 
misalignments. This is coupled with the weak regulatory framework in relation to transparency, 
accountability and capacity of stakeholder relevant to renewable power. For example, the 
process of planning and permitting is considered to be too slow, due to the myriad government 
departments involved. Moreover, it is notable that Thailand’s renewable energy framework is 
supply-side oriented. The public does not perceive itself to be the direct beneficiaries of 
                                                          
37 Sopitsuda Tongsopit and Chis Greacen, ‘An Assessment of Thailand’s Feed-in Program’ (2013) 60 Renewable Energy 444. 
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renewable energy deployment. Renewable energy remains a remote and abstract concept for 
many Thai electricity users. 
 
To order to address these weaknesses of the legal framework for renewables power, it was 
proposed that government needs to consider the development of a renewable energy law to 
provide certainty to renewable energy developers. Renewable energy laws are more difficult to 
develop since they require careful consideration of legal, economic, and policy issues. Since 
the targets to renewable power were set in the Alternative Energy Development Plan (AEDP 
2015), the implementation of an overall low-carbon energy strategy is a function of working 
across a broad combination of legal, technology and policy areas. Experience has shown that 
economy specific targets that are specified in renewable energy laws, as opposed to ministry 
plans, have a greater chance of succeeding over time.38 Further, transmission constraints are a 
bottleneck which should be addressed by government in order to support the development of 
Thailand’s abundant renewable energy resources in the future.39  
 
In term of regulatory framework, there must be clear lines of authority between the relevant 
government ministries and the ERC, in particular with respect to EGAT.40 According to the 
Energy Industry Act 2007, the ERC was designed to be independent and to work separately 
from the MOE with guidance from the NEPC.41 However, the MoEN still retains certain 
controlling power over the ERC, particularly in the area of consideration for the ERC’s 
operating plan and budget, and the nominations for the ERC’s commissioners. To date, the 
ERC’s regulatory governance has been questioned, particularly in the area of autonomy and 
independence from political interference.42 Apart from the permanently assigned authorities, 
some committees on electricity are appointed occasionally and temporarily to deal with specific 
                                                          
38 Asia-Pacific Economic Cooperation, above n 15, 61. 
39 Milou Beerepoot et al, above n 5, 17-18. 
40 International Energy Agency, above n 8, 63. 
41 Praipol Koomsup and Puree Sirasoontorn, “Energy Industry Act: Implications for the Energy Sector in Thailand,” 
Thammasat Economic Journal 28, no. 2 (2010), 35. 
42 Puree Sirasoontorn,“Electricity Tariff Regulation in Thailand: Analyses and Applications of Incentive Regulation,” in 
Infrastructure Regulation: What works, Why and How do we know? Lessons from Asia and Beyond, ed. Jarvis S.L. 
Darryl, M. Ramesh, Xun Wu and Eduardo Araral, Singapore: World Scientific Publishing Company, (2011);  Puree 
Sirasoontorn, “Institutional Dynamics in Energy Regulation in Thailand”, Paper presented at the Eight 
National Conference of Economists, Chulalongkorn University, Bangkok, 22 October, 2013. 
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issues, such as tariff determination and the Power Development Plan. These committees consist 
of members from government agencies, state own enterprises, some interest groups from 
private sectors such as the Federation of Thai Industries and the Thai Chamber of Commerce, 
and various outside experts such as academics and civil society organizations (CSOs). The 
involvement from private sectors, academics and CSOs shows good endeavor to include non-
governmental participation in the decision-making process.43 
 
The decision-making structure within the Thailand energy sector is complex. Since there are a 
number of government agencies performing various policymaking and regulatory functions 
under their own jurisdiction, coordination and transaction costs are high. Moreover, some of 
their roles and responsibilities overlap. For example, the ERC, as a regulator in the energy 
sector, is required to seek approval from the NEPC for certain issues, such as tariff 
determination. Any policy and regulation relating to the PDP is undertaken by the NEPC. In 
some areas such as energy efficiency, the operator EGAT still plays a more important role to 
promote energy efficiency than the government agencies. 
 
Thailand must create good governance in regulation as a significant aspect for renewable 
energy development. Institutional capacity and governance which should build up in Thailand 
includes; 44 the policymakers’ capacity for sustainable electricity policy, regulatory agencies’ 
capacity to oversee implementation of sustainable electricity policy, the utilities’ capacity to 
promote renewable energies, transparency of policy, planning and regulatory process, 
stakeholders’ engagement in policy, planning, and regulatory processes. 
 
Availability of good data and access to knowledge and experiences made in other countries can 
help policymakers and regulators in Thailand make a decision. Transparent, accountable and 
participatory process are essential for renewable energy regulation design. It was proposed that 
Thailand government action is required to streamline the process and ensure that the system is 
transparent. This would reduce the project risks during the feasibility stage, and ensure 
                                                          
43 Puree Sirasoontorn and Praipol Koomsup, Energy Transition in Thailand: Challenges and Opportunities (Friedrich-Ebert-
Stiftung, 2017), 6. 
44 Weischer et al, above n 1, 35 
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developers compete on a level playing field and the involvement of the public.45 Furthermore, 
processes should allow for periodic review and changes to the generation-based incentives if 
necessary. Institutional capacity and procedures for monitoring, evaluation, and enforcement is 
the crucial issues to develop regulatory framework for renewable energy development in 
Thailand.  
 
4 Providing attractive financing conditions 
Preferential financing options complement generation-based incentives by reducing investors’ 
risks and addressing the high upfront capital needs. Most successful renewable energy 
development countries have implemented the generation-based incentives with the financial 
viability of projects. These steps can include tax incentives as well as easy access to capital on 
preferential conditions. These two approaches are interrelated: the lower the cost of capital the 
less the gap to be covered by generation-based incentives. It would be not effective to encourage 
renewable energy deployment by subsidizing capital cost alone, as this would shift the 
incentive away from the key objective of actual power production. Therefore, the two 
approaches must be carefully balance to complement each other.46 
 
The comparative examples of Germany and Malaysia have also shown that both countries 
implemented the two approaches together. The supplementary regulatory instruments to 
support renewables power in Germany include preferential Loan, further financial incentives, 
and the research and development programs. In Malaysia, the supplementary regulatory 
instruments to support renewables power in Malaysia include fiscal Incentives, Green 
Technology Financial Scheme (GTFS), and financial mechanisms under the United Nations 
Framework Convention for Climate Change (UNFCCC). 
 
In the analysis of Thailand’s supplementary regulatory instruments, Thailand has both the 
lowered the cost of capital and the lessened the gap to be covered by a generation-based 
                                                          
45 Milou Beerepoot et al, above n 5, 17-18. 
46 Weischer et al, above n 1, 35 
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incentive instruments. These supplementary regulatory instruments include financial and fiscal 
support from the ECON Fund, investment incentives from the Investment Promotion Act and 
Carbon Credit Facility. However, the main source of subsidy has been typically from the 
Energy Conservation Fund which collected from the petroleum tax. A wider variety source to 
subsidy renewable energy power would provide better outcome in renewable energy 
development. For example, 47 The government has introduced new schemes for solar PV such 
as Rooftop PV Self-Consumption, Solar Rooftop for residential installation in small scale 
renewable energy development. The development of small scale solar systems can require 
special financial support mechanisms.48 These small scale renewable systems have the potential 
to provide significant benefits especially to rural areas across Thailand. 
 
5 Building the necessary technical environment 
Technical capacity and infrastructure are necessary for smart renewable energy regulation. 
Developing, installing, operating, and maintaining renewable energy projects requires specific 
capacities. Skilled engineers are needed for the planning, installation, and operations phase as 
well as for managing transmission and distribution systems on the electric grid. Projects also 
need the equipment and trained personnel to generate and process data on resource availability 
and project economics. Service providers, for banks to construction companies, are also 
necessary to develop and install project. 
 
The comparative examples of Germany and Malaysia has shown that Germany business in the 
renewable energies sector are well placed in the global competition for energy and 
environmental technology markets of the future. Within a few years, an autonomous, highly 
dynamic and efficient industry has come into being in Germany which covers the entire value-
added chain. This is remarkable, in view of the radical structural shift from an industry to a 
service location which Germany has undergone over the past few decades. In contrast, Malaysia 
faces the limited local expertise in renewable energy technologies. It is recommended that the 
authorities continue to develop human capacity for growing a strong workforce capable of 
                                                          
47 Asia-Pacific Economic Cooperation, above n 15, 73. 
48 Asia-Pacific Economic Cooperation, above n 15, 62. 
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successful developing, implementing and maintaining renewable energy projects. Information 
sharing and increase public awareness will promote strong public support of renewable energy 
that is necessary to the successful and smooth implementation of renewable energy projects.49 
 
In the analysis of Thailand’s necessary technical environment, an important challenge for 
Thailand is the limitation of a domestic industry that is able to supply some components and 
adapt the equipment to local circumstances will have to emerge. This is needed to extend that 
success to small-scale renewable energy development, such as local industry chain, grid 
connection, professional skills, management. Moreover, there are still some renewable energy 
technologies suffering from lack of research and development activities.  There are several 
bodies in Thailand involved in renewable energy technologies projects, but the lack of 
coordination between different related organizations is an important hamper the diffusion of 
renewable energy technologies. To some extent, the necessary technical capacity can grow with 
the renewable energy sector, but a minimum level need to be present to establish a stable 
foundation. Targeted training and education programs as well as support for clean-energy start-
ups can help build this capacity.50 
 
Further, the establishment of a formal technology development plan, a strong legislative 
framework and a clearly defined public-private partnership strategy, are critical policy elements 
to effectively promote Thailand’s renewable energy for electricity program. Local conditions 
and strong up-front assessment of costs and matching subsidies that would be required are;51 
a) Development human capacity-building for long-term operation and maintenance 
b) Minimise risks for private sector investment, and 
c) Appropriate allocation of government resources 
A strong legislative framework is considered necessary to remove barriers. Establishing fair 
and stable regulation with appropriate incentives to meet electricity demand will stimulate 
investment. The deployment of an environmental policy for clean energy sources and providing 
                                                          
49 Asia-Pacific Economic Cooperation, above n 15, 51. 
50 Weischer et al, above n 208, 40. 
51 Asia-Pacific Economic Cooperation, above n 15, 80. 
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special incentives and financing for new technologies will be instrumental in developing 
renewable energy technologies and sustainable development. These mechanisms will foster 
economic and social development and mitigate financial risk for investors. 
 
6 Combining a variety of instrumental and institutional arrangements in a creative and 
coordinated manner through regulatory mix approach 
In order to provide better outcome in renewable energy development, smart renewable energy 
regulation needs a combination of a variety of instrumental and institutional arrangement in a 
creative and coordinate manner. This could help to make regulation more effective at lower 
cost.52 The sustained management of integrated system would favourable than natural resource 
management interventions that provide ‘spot’ responses.53 
 
The comparative examples of Germany and Malaysia have also shown that Germany and 
Malaysia are the interesting lesson learn in this aspect. In Germany, it is good at combining a 
variety of instruments and institutional arrangements. There are variety mixes of regulatory 
instruments to promote renewable energy electricity. Moreover, the multi-level acceptance 
towards renewable energy has played a role in rapid increase in renewable energy deployment. 
Moreover, renewable energy was supported from local communities enhanced by the fact that 
many renewable energy projects are in the hands of communities themselves. In Germany, 
energy policies are required to report and monitor energy 3 years by a panel of energy experts. 
This reporting routine will determine the outcomes and the obstacles which prevent policies 
from goal achievement. This result in policy adjustment and law amendment in Germany. The 
report will analyse on how the policy could be effective and sustainable in the real situation. 
Malaysia employed several mixes of regulatory instruments to support renewable energy 
power. Malaysian government agencies have clear roles and duties relevant to renewable power 
support. However, renewable energy stakeholders in Malaysia appears to be less organized 
compared with other APEC and ASEAN countries. With the exception of solar photovoltaic 
                                                          
52 Pual Martin, Jacqueline Williams and Amanda Kennedy, ‘Creating next generation rural landscape governance: the 
challenge for environmental law scholarship’ in Pual Martin et al (eds), Environmental governance and sustainability (Edward 
Elgar Publishing, 2012) 63. 
53 Mark Burgman et al (2010), 'Designing regulation for conservation and biosecurity', The Australian Journal of Natural 
Resource Law and Policy 13, 93. 
324 
 
(PV) industry, there seems to be no associations of stakeholders for other renewable energy 
resources to represent their collective views and interests.54 
 
Thailand has implemented a variety mix of regulatory instruments to support renewable energy 
power with limit success. To order to address these weaknesses, in term of institutional 
arrangement, there must be clear lines of authority between the relevant government agencies 
in renewable energy power. Government and ERC need to develop a strategic industry 
development framework. For instance, the potential to capture the value of solar PV to the Thai 
economy throughout its value chain should be analysed along with strategic measures to 
achieve the value. This includes attracting foreign direct investment in upstream manufacturing 
and the creation of an industrial cluster. Regulatory design needs to have certainty and 
continuity by getting the economics for renewable power right and establishing a strong Feed-
in tariff framework that is implemented widely and has a cost-containment mechanism. Further, 
smart renewable energy regulation should transparent, accountable, encourage competition, 
and incorporate sustainable development principles. Expansion of community projects will 
provide the public awareness for communities and share renewable power benefits.55 
 
In term of renewable energy businesses, they need to participation in legal and regulatory 
changes to enable the emergence of innovative business models to widen access. The 
renewables businesses could develop a transparent third-party certification scheme for industry 
practitioners and work with academic institutions to increase renewable energy knowledge and 
skilled workforce. They could also engage in more effective consumer education campaigns in 
renewable energy power. For the community, there is a needed to enhance consumers’ and 
communities’ energy awareness and equitable sharing of benefits. Urban and rural community 
projects will demonstrate the net benefits of renewable energy power. Moreover, the 
community needs to increased participation in decisions about urban and community 
development and renewable projects. 
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The development that Thai government should consider improve regulatory and legal 
framework for solar energy electricity includes; 
 Monitoring of policies: Monitor procedure should be developing in Thailand. 
The monitoring agency should be third party which comprised out of energy exerts and publish 
the findings to public.56 
 Integration of development plans: The PDP and AEDP Plans have both 
mentioned that it was set in line with each other, however the plan and the reports were 
separately written by two different government agencies. Integrating the plans together would 
ensure that renewable energy would be developed in the line of the national development plan 
and all related policies are justified with detailed explanation on why it was introduces.57  
 Transparent reporting: The top down approach from the Thailand government 
has limited public knowledge of government activities. Having transparent reporting will 
increase public and investor confidence in the government. The development of Thailand 
government in the future should design to have full details on policy developments and make 
it easy to public understand and review. This allows the general public to give feedback and 
participation for energy policies and plans.58 
 Specific Law on renewable energy development: Thailand must ensure the 
policies for renewable energy incentives by specific law like Germany and Malaysia. This is to 
ensure the period and conditions of incentive program and protect investors from any change 
in policy. This would increase investor confidence and could attract more investors to invest in 
solar energy for electricity industry. 
 
 
D Conclusion 
Thailand has commitment, as a responsible global citizen, to environmental conservation. 
Despite challenges in implementing a viable and affordable renewable energy program, 
                                                          
56 Manutham Jarupong, above n 31, 87. 
57 International Energy Agency, above n 8, 65. 
58 Weischer et al, above n 1, 37. 
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Thailand appears committed to meeting its AEDP targets. The advantages simply outweigh the 
challenges as domestically-produced renewables would reduce the country’s dependence on 
imported fossil fuels, and reduce impacts from the unpredictable behaviour of commodity 
markets and provide a contribution to more cross-sectoral and integrated sustainable 
development.  
 
Nonetheless, Thailand needs to improve the overall structure of its renewable program from 
the legal, regulatory, ecological, and economic angles. Comprehensive review of the legal and 
regulatory framework for renewables should help to avoid conflicts among state agencies. In 
order to attract private investors, the regulations should allow for more flexibility in divesting 
or restructuring investment portfolios. The licensing process should be reviewed for more 
transparency and streamlining, especially for smaller projects. 
 
Policymakers should be mindful of the proper balance between aggressive renewable energy 
development and the welfare of people and communities. As Thai citizens seek increased 
participation in decisions about urban and community development, renewable projects should 
endeavour to actively involve them, as studies show that projects that have broad public support 
and local community consent are more likely to succeed.  Perhaps for this reason, many 
renewable projects in Germany and Denmark are owned by communities through cooperative 
structures. 
 
Finally, remunerations, such as the FIT rates, ought to be constantly reviewed to ensure that 
they are economically sustainable. The remuneration structure should consider the continuing 
drop in the cost of renewable infrastructures and systems due to improvements in technology 
and economies of scale.  
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CHAPTER VII CONCLUSION 
 
A The context 
This research observes the transformation of energy system to the low carbon economy. The 
research also acknowledges that the development of renewable energy in electricity sector 
needs to be addressed in both global and national level to move towards sustainable energy 
systems. Thailand, as a developing country, is a good example in developing solar energy 
electricity in term of its solar capacity, its generation-based incentives, and its development in 
solar energy power sector. This research aims to identify how to design a smart renewable 
energy regulation that could facilitate the development of renewable energy sourced electricity 
for sustainable development by using particular context of the solar energy sector in contexts 
of Thailand. 
 
B Theories Foundations and the Roles of Smart Renewable Energy Regulation 
Chapter 2 addressed a review of the sustainable development concept, international legal 
frameworks on renewable energy governance for sustainable development. A review of 
renewable governance for sustainable development reveals the importance of energy revolution 
by the transition to the low carbon economy. Among other options, renewable energy 
deployment in electricity sector has played a significant role in facilitating the low carbon 
economy.  
 
From international perspective, the concept of sustainable development has been adopted by 
governments as the most appropriate policy goal response to transformation to the low carbon 
economy. In essence, sustainable development refers to ‘development that improves the total 
quality of life, both now and in the future, in a way that maintains the ecological processes on 
which life depends’.1 The concept of sustainable development has been adopted by 
governments as the most appropriate policy response2 and the most suitable paradigm for 
developing renewable energy governance systems. A sustainable energy system will require 
                                                          
1 Ecologically Sustainable Development Steering Committee, National Strategy for Ecologically Sustainable Development 
in Australia (1992), jAGPS, Anberra. See also, President’s Council on Sustainable Development, Sustainable America: A New 
consensus (1996), Washington DC. 
2 Neil Gunningham et al, Smart regulation: Designing Environmental Policy, (Clarendon Press, 1998) 29. 
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new thinking and new systems – essentially a transformation in terms of production, delivery 
and consumption of energy.3 The move towards sustainable energy systems requires multi-level 
governance involving authorities from local levels, to the regional, national, supranational and 
global levels.4  
 
The role of law, both procedural elements and the substantive elements of sustainable 
development,5 contribute to the achievement of sustainable development in so far as the law 
provides a coherent structure that ensures the coordination and proper working of the multiple 
actors in the deliberation process and determines the best course of action to bring about 
sustainable development6. In their various dimensions, law, regulation and governance will be 
fundamental in achieving an energy sector-led, low carbon transformation. 
 
With regard to international legal framework for renewable energy, a review of the abundant 
renewable energy policies and ‘soft’ law and climate change regimes at the international level, 
highlighting the absence of any meaningful binding international instrument that directly 
regulate renewable energy. This conclusion reflects the persistent failures of the international 
community to achieve consensus on issues relating to energy and environment.7 In this regard, 
there is growing momentum for a ‘bottom-up’ approach to law making.8 A legal strategy to 
encourage a more sustainable and dignified electricity generation sector from the bottom-up 
                                                          
3 Organisation for Economic Co-operation and Development, OECD Green Growth Studies: Energy (OECD Publishing, the 
OECD Green Growth Studies series, 2011) 
4 Neil Gunningham, 'Confronting the challenge of energy governance' (2012) 1(01) Transnational Environmental Law 119-
135. 
5 The procedural elements relate to how sustainable development may apply to a particular proposed development, while the 
substantive element refers to the implementation of sustainable development objectives. See also, Laura Horn, ‘Sustainable 
Development - Mere Rhetoric or Realistic Objective?’ (2011) 30 University of Tasmania Law Review 119, 125. 
6 Elizabeth Gachenga, Integrating customary and statutory law systems of water governance for sustainable development: 
the case of the Marakwet of Kenya (PhD Thesis, Western Sydney University, 2015) 
7 See eg, Weischer et al, above n 1, 1; Kirsten Engel and Scott R Saleska, ‘Subglobal Regulation of the Global Commons: 
The Case of Climate Change’ (2005) 32 Ecology Law Quarterly 183, 23, Nick Pennell et al, ‘Bottom Up & Country Led: A 
New Framework for Climate Change Action’ (Booz & Company, 2010)   
8 See, eg, Weischer et al, above n 1; Kirsten Engel and Scott R Saleska, above n 7, 183; Nick Pennell et al, ‘Bottom Up & 
Country Led: A New Framework for Climate Change Action’ (Booz & Company, 2010) 
<http://www.booz.com/media/uploads/Bottom_Up_Country_Led.pdf> and John C. Dernbach, Acting as if Tomorrow Matters: 
Accelerating the Transition to Sustainability (Island Press, 2012).   
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requires well-designed policies and regulations that can successfully increase the consumption 
of renewable sourced electricity. 
 
Chapter 3 addressed the smart renewable energy regulation. Regulation has a vital role to play 
in the development and operation of sustainable energy systems. In case of regulation for 
sustainable electricity generation, government requires to enable policies and regulation to 
ensure that the investments are made for greening the energy sector at local, national and global 
levels. Due to various barriers for renewable energy sourced electricity sector, this has made it 
virtually impossible for them to grow without regulatory intervention.9 Smart renewable energy 
regulation is required to steer society in the direction of a sustainable electricity generation 
sector.  
 
The smart renewable energy regulation in this thesis refers to sets of rules, regulations, and 
government actions that lead to an increased share of renewables in the total electricity 
consumption in line with a country’s development objectives. The key principles of smart 
renewable energy regulation can be identified with the integration of sustainable development 
law principles which were examined in chapter 2. Smart renewable energy regulation is 
designed to encourage private investment, achieve its objectives in a cost-effective way, 
promote continuous innovation, and is developed through transparent, accountable, and 
participatory process. It uses multiple rather than single regulatory instruments with a broader 
range of regulatory actors along the line to facilitate renewable energy governance for 
sustainable development.10 
 
C Lesson learn from Developed and Developing experience 
Chapter 4 addressed the review of the regulatory regimes and approaches used to facilitate the 
development of renewable power in the selected countries, Germany and Malaysia, 
representing developed and developing nations respectively. Their experiences may have 
                                                          
9 C. Battle, I.J. Pérez-Arriaga and P.Zambrano-Barragán, “Regulatory Design for RES-E Support Mechanisms: Learning 
Curves, Market Structure, and Burden-Sharing,” MIT-CEEPR Working Paper 11-01, 2011. 
10 Weischer et al, above n 1. 
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relevance as a lesson learned for developing regulation for sustainable electricity generation 
sector in Thailand. 
 
Germany is considered as a forerunner in renewable energy policy. Germany has played a 
pioneering role in initiating and supporting various programs for renewable energy 
promotion,11 which makes Germany as an important player influencing the renewable energy 
policy decisions in many other countries.12 Germany is unique in terms of its advanced 
renewable energy policy. The German Renewable Energy Sources Act (EEG) is generally 
praised as unequivocal success.13 The high rate of diffusion of renewables in Germany is the 
result of not only the particular features of the German regulatory framework in the energy 
sector but also by the ideas and process which led various political bodies to adopt that 
framework.14 Policy flexibility and market responsiveness has proven to be an essential feature 
of Germany’s renewable energy policy design.  
 
Among the developing countries, Malaysia is quite interesting examples in term of renewable 
energy support policies. The government passed the Renewable Energy Act and the Sustainable 
Energy Development Authority Act in 2011. The Renewable Energy Act 2011 provides the 
legal framework for the feed-in tariff program while the Sustainable Energy Development 
Authority Act 2011 mandated the Sustainable Energy Development Authority (SEDA) to be 
responsible for the development of renewable energy and implementation of the feed-in tariff 
program. The feed-in tariff (FIT), the key instrument to promote renewable energy in Malaysia, 
implemented via the enforcement of the Renewable Energy Act 2011. The FIT scheme in 
Malaysia has proven accelerating renewable penetration in the country. After one year of its 
implementation, significant installations of renewable technology are recorded. The FIT 
                                                          
11 See, Lutz Mez, 'Renewables in Electricity Generation: Germany as Pioneer?' in Burkard Eberlein and G. Bruce Doern (eds), 
Governing the energy challenge: Canada and Germany in a multi-level regional and global context (University of Toronto 
Press Incorporated, 2009) 373, 373-5. 
12 Jordan–Korte Katrin, Government promotion of renewable energy technologies: Policy Approaches and Market 
Development in Germany, the United States, and Japan (Gabler Verlag, 2011) 2. 
13 Fabian Sösemann, EEG-The renewable energy sources act: the success story of sustainable policies in Germany. Berlin, 
(Federal Ministry for the Environment Nature Conservation and Nuclear Safety, 2007) 4-5. 
14 Jacobsson, Staffan and Volkmar Lauber, ‘The politics and policy of energy system transformation—explaining the German 
diffusion of renewable energy technology’ (2006) 34(3) Energy policy 256 
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scheme has attracted a significant amount of investment form local and foreign investors, hence 
creating new job opportunities for Malaysian.  
 
D Strengthening of regulation for renewable energy for electricity in Thailand 
Chapter5 addressed Thailand’s legal and regulatory framework for renewables power and 
whether do the existing legal and regulatory frameworks facilitate the development of the 
renewable energy sourced electricity for sustainable development in the particular context of 
the solar energy sector in Thailand. The analysis of Thailand’s legal and regulatory framework 
for renewable energy governance confirms that, Thailand has the law for institutional set-up 
and set the regulatory framework for energy sector. Moreover, there are the laws for providing 
financial support (supplementary instrument) for solar programs in Thailand. However, 
Thailand has not yet the specific law for renewable energy promotion to provide legal mandates 
for the involved agencies to act in concerted effort and give comfort to renewable energy 
investors. Thailand’s Adder and Feed-in tariff programs is the policy-based program which 
adjusted over times to response to the situation change in renewable energy for electricity 
sector.  In term of regulatory framework, Thailand can be characterized by a weak regulatory 
framework. This causes the problems of the roles of government agencies, transparency, 
accountability and public participation in renewable energy regulation. 
 
The weaknesses in Thailand’s legal and regulatory framework for solar energy electricity 
provided for recommending appropriate smart renewable energy regulation in the context of 
Thailand. Chapter 6 has examined the weaknesses of legal and regulatory framework in 
Thailand under the international legal principles of sustainable development which integrated 
in the principle of smart renewable energy regulation and experiences from comparative 
examples of Germany and Malaysia and recommended six principles and guidelines for 
strengthening Thailand renewable energy sourced electricity. The six recommendations are: 
 Developing the strategic plan for renewable energy 
 Creating the well-designed generation-based incentives 
 Strengthening the legal and regulatory framework 
 Providing attractive financing conditions 
 Building the necessary technical environment 
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 Combining a variety of instrumental and institutional arrangements in a creative and 
coordinated manner 
 
E Issues for future research and policy development 
This thesis has only addressed legal and regulatory framework for solar electricity in Thailand. 
Therefore, future studies could concentrate on other social, economic, political, environmental 
factors influencing renewable energy development. The future studies could also concentrate 
on renewable energy in the heating sector or in the transport sector. In the context of Thailand, 
future research may further concentrate on other renewable energy sources with particular 
focus on applicable legal and regulatory frameworks. This research which provided the roles of 
smart renewable energy for solar electricity in the context of Thailand may provide some 
insight for future research on the development of renewable energy. 
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